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separate  phases  of  engineering  with 
which  the  civil  engineer  and  con¬ 
structor  have  little  specifically  to  do 
but  the  ramifications  of  which  may 
well  affect  their  work;  a  portfolio  of 
photographs  of  notable  engineering 
structures  of  current  importance;  a 
brief  review  of  the  status  of  those 
major  engineering  projects  now  under 
way  or  imminent ;  and  finally  the  an¬ 
nual  collation  that  Engineering  News- 
Record  makes  of  the  statistics  of  con¬ 
struction.  its  costs  and  its  volume. 


At  the  beginning  of  every  year 
k.  Engineering  News-Record  pre¬ 
sents  a  survey  of  the  accomplishments 
of  the  year  just  gone  in  the  field  of 
engineering  and  construction,  with  a 
'prognostication,  in  so  far  as  it  is  pos¬ 
sible,  of  the  year  to  come.  This  issue 
is  devoted  to  that  survey  of  the  im¬ 
mediate  past  and  future.  It  comprises 
comment  on  the  status  of  engineering 
by  the  editorial  staff,  which  is  the 
content  of  the  pages  next  following; 
a  series  of  articles  by  experts  on  four 


continually  mounting  production  and  consumption  of  all 
kinds  of  K(M)d8.  An  overweening  confidence  in  the  eter¬ 
nity  of  good  times  may  produce  a  carelessness  of  ex- 
))enditure,  a  riot  of  overproduction,  an  unreasonable 
extension  of  credit,  and  set  up<an  unbalanced  physical 
and  material  condition  which  would  be  the  beginning  of 
the  drop  in  the  current  prosperity. 


becomiiiR  wrackinK  storms.  As  one  reads  the  news¬ 
papers,  one  comes  to  believe  that  prohibition  is  the  only 
national  issue.  For  a  time  men  and  policies  must  bend 
to  the  sumptuary  law.  It  is  extremely  unlikely  that  any¬ 
thing  of  a  legislative  or  executive  nature  will  take  place 
during  1927  that  will  have  any  effect  upon  the  economic 
status  of  the  country,  nor  that  the  international  situa¬ 
tion,  unfavorable  as  it  may  appear  in  many  aspects,  will 
react  adversely  to  our  material  progress. 

Remembering  then  we  are  at  a  peak  of  well-being  and 
that  it  is  not  possible  continually  to  increase  our  col¬ 
lective  individual  incomes,  either  real  or  p.sychic,  the 
year  ahead  for  engineers  and  con.structors  can  be  viewed 
without  alarm.  How  it  has  progressed  in  engineering 
and  construction,  and  what  that  progress  promises  for 
the  future  is  the  text  of  the  succeeding  columns. 

Construction  Pant  and  Future 

Each  year  since  1922  it  has  been  our  pleasure — not 
unmixed  with  a  little  wonder — to  report  a  volume  of 
engineering  construction  of  greater  value  than  that  for 
the  year  preceding.  This  year’s  history  is  the  same — 
the  1925  record  was  smashed. 

This  year’s  total  is  $2,851,786,000  for  contracts  re- 
lK)rted  in  the  Construction  New’s  section  of  Engineering 
Seiva-Record,  compared  with  $2,559,443,000  for  1925. 
This  covers  indu.strial  buildings  of  $40,000  and  more, 
other  buildings  of  $150,000  and  more,  and  construction 
other  than  buildings  of  $25,000  and  more.  Thus,  the 
year  shows  a  gain  of  11  per  cent  over  1925.  Right  here 
it  is  worth  saying  that  despite  this  large  increase  in 
demand  for  materials,  the  Engineering  News-Record 
Construction  Cost  Index  Number  rose  only  2  per  cent 
from  January,  1926,  to  January,  1927. 

This  contract  figure,  large  as  it  is,  does  not  cover  all 
construction.  When  to  it  are  added  the  smaller  con- 
.struction  jobs  and  residential  buildings  the  grand  total 
becomes  about  $7,800,000,000,  compared  with  $7,500,- 
000,000  in  1925  and  $6,000,000,000  in  1924. 

There  is  a  limit  to  everything,  but  from  all  statistics 
available  the  limit  in  number  and  V’alue  of  engineering 
.structures  is  not  yet  in  sight.  In  the  latter  part  of  1925 
and  early  in  1926  predictions  were  freely  made  that 
there  would  be  a  break  in  construction  in  about  the 
middle  of  the  year.  There  was  no  break.  True,  specu¬ 
lative  building  and  small  residential  building  contracts 
fell  off  in  May  and  continued  down  until  the  bottom  was 
touched  in  July,  since  which  month  the  trend  has  been 
upward.  Despite  this  slump,  however,  the  tremendous 
activity  in  large  construction  projects  pushed  the  total 
contract  figures  well  over  the  1925  line.  The  outlook  for 
construction  in  1927  is  treated  in  greater  detail  in  the 
statistical  section  of  this  issue.  Sufficient  here  to  say  in 
conclusion  that  prospects  for  1927  look  good. 

Construction  Technique 

ONSTRUCTION  planning  has  progressed  notably 
as  a  consciously  undertaken  engineering  design 
problem.  A,  co-ordinate  development  is  an  increased 
mechanization  of  construction  operations.  These  facts 
are  evidenced  on  construction  jobs  by  almo.st  as  complete 
a  set  of  draw’ings  of  plant  location  and  structures  and 
schedules  of  machines  and  tools  as  of  structure  and  of 
construction  materials  quantities.  It,  too,  is  becoming 
increasingly  common  to  find  the  small  operation  as  well 
as  the  large,  well  planned  and  thoroughly  mechanized. 


The  Engineering  Year 

^ - 

In  this  forceful  trend  tow’ard  mechanization  a  concur 
rent  danger  which  has  developed,  and  is  often  seen  to 
have  caused  trouble,  is  machine  multiplication  without 
equipment  plan  and  co-ordination;  the  constructor  has 
a  lot  of  machines  but  not  a  unified  construction  plant 
With  increased  mechanization,  construction  superintend 
ence  too  has  become  a  task  only  for  the  most  capable 
men  and  the  men  who  are  willing  to  call  in  the  specialist 
as  advisor  and  director. 

As  exemplifying  the  conversion  to  machine  construc¬ 
tion  at  every  opportunity,  the  subway  building  opera¬ 
tions  in  New  York  can  be  pointed  out.  Here,  one  of  the 
most  intricate  tasks  of  timbered  excavation  of  which 
engineering  construction  has  experience,  a  task  which  a 
decade  ago  would  have  been  considered  generally  prac¬ 
ticable  only  by  hand,  is  being  performed  by  power 
.shovels  and  motor  trucks.  There  is  more  of  this  change, 
be  it  noted,  than  substituting  machines  for  men;  there 
had  to  be  a  new  development  of  timbering  and  a  new 
planning  of  hauling  and  spoil  disposal  procedure. 

The  mechanization  is  but  an  element  of  the  construc¬ 
tion  planning.  This  coalition  is  not  the  creation  of 
twelve  months  but  it  has  in  the  last  year  gained  con¬ 
scious  recognition  and  acceptance  beyond  anything  it 
had  had  before.  With  machinery  and  the  better  direc¬ 
tion  that  the  full  mechanization  of  operations  requires, 
there  has  come  generally  better  fabrication.  Construc¬ 
tion  gives  a  better  product  generally  than  it  did.  This 
cannot  all  be  credited  to  the  use  of  machinery;  more 
exacting  engineering  played  a  strong  hand  and  there 
were  other  influences,  but  neither  can  mechanization  be 
denied  largely  the  credit.  It  demands  higher  managerial 
talent  and  more  capable-  and  skilled  workmen  and  a 
reflection  is  had  in  better  product. 

In  the  largest  operations  of  the  year  a  consideration 
far  beyond  common  has  been  given  to  personnel  and  to 
ways  of  encouraging  a  zest  for  efficiency  among  work¬ 
men.  Indeed  in  none  of  its  special  functions  does  con¬ 
struction  engineering  show  a  lag  in  detail  practices  or 
in  broad  planning  compared  with  engineering  design. 

Building  Progress 

OR  some  years  there  has  been  feverish  activity  in 
constructing  tall  city  buildings,  for  office,  apartment 
and  warehouse  use.  This  activity  continued  well  during 
1926,  showing,  however,  a  slight  beginning  of  slacking 
off.  The  buoyant  and  somewhat  bizarre  spirit  back  of 
some  of  this  activity  revealed  itself  in  a  number  of 
proposals  for  buildings  of  very  great  height,  including 
one  of  some  80  stories  in  Detroit,  another  of  more  than 
100  stories  in  New  York,  and  one  or  two  of  somewhat 
less  ambitious  dimensions.  Throughout  this  activity, 
present  and  proposed,  there  is  nothing  essentially  new  in 
method  of  design  or  construction. 

The  building  art  had  a  momentous  experience  in  the 
great  hurricane  that  swept  southern  Florida  on  Sept.  18. 
The  first  wrecking  of  a  steel-frame  office  building  oc¬ 
curred  in  this  storm,  at  Miami.  Unprecedented  wind 
pressure  manifested  itself,  though  its  amount  has  not 
yet  been  accurately  estimated.  The  nature  of  resisting 
action  of  steel-frame  tier  buildings  was  demonstrated  in 
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this  storm  in  an  enlightening  manner,  likely  to  lead  to 
important  improvement  of  our  methods  of  design.  Prior 
assumptions  of  maximum  wind  pressure,  moreover,  were 
shown  to  be  much  too  low,  and  the  storm  effect  revealed 
also  that  cumulative  or  sway  effect  due  to  wind  gusts 
may  have  decided  importance  with  respect  to  structures. 

In  the  details  of  structural  work,  the  development 
of  a  very  light  rolled  I-beam  section  brought  forward  the 
first  distinct  innovation  in  the  raw  materials  of  the 
structural  industry  for  many  years.  Remarkable  grov^'th 
of  interest  in  structural  welding  took  place,  which  at 
present  outlook  is  likely  to  be  followed  by  even  greater 
growth  during  the  immediate  future.  The  year  was 
signalized  by  two  important  series  of  welded  tests,  one 
of  gas-welded  roof  trusses  and  another  of  a  large  series 
of  column  and  beam  connections;  and  by  the  construc¬ 
tion  of  a  large  five-story  steel-frame  manufacturing 
building  with  wholly  welded  connections,  completed  only 
a  few  weeks  ago  (at  Sharon,  Pa.). 

Bridge  Activities 

ONSTRUCTION  of  bridges  was  almost  at  the 
height  of  activity  during  the  year.  No  distinct 
innovations  in  idea  or  method  characterized  this  activity, 
but,  on  the  other  hand,  a  noteworthy  increase  in  size  of 
individual  projects  is  to  be  recorded.  Relatively  little 
was  done  in  the  railroad  bridge  field,  but  public  highway 
bridge  construction  was  as  busy  as  ever,  and  private 
toll  bridge  construction  was  phenomenally  active.  Toll 
bridges,  in  fact,  have  definitely  entered  into  a  new  pha.se 
of  vitality,  and  there  are  indications  that  they  involve 
problems  which  will  call  for  earnest  discussion. 

The  most  notable  sin^^le  piece  of  bridge  work  during 
the  year  was  the  completion  of  the  Delaware  River 
bridge,  a  public  toll-refunding  structure,  which  a  year 
ago  was  involved  in  a  bitter  di.spute  betw’een  Penn.syl- 
vania  and  New  Jersey  over  the  question  of  free  or  toll 
operation.  This  question  was  harmonized  soon  after 
the  new  year,  Pennsylvania  receding  from  its  free- 
bridge  position,  and  thereafter  the  final  construction 
operations  went  forward  so  rapidly  that  the  bridge  was 
opened  July  1,  several  days  before  the  predicted  date. 
From  the  start  its  traffic  exceeded  estimates,  and  by  the 
end  of  the  year  amounted  to  more  than  4,000,000  ve¬ 
hicles,  yielding  net  earnings  (after  deductions)  of  about 
$950,000. 

Other  large  public  bridges  under  construction  are  two 
across  Arthur  Kill,  in  New  York  Harbor,  and  the  Arling¬ 
ton  Memorial  Bridge  across  the  Potomac  at  Washington, 
essentially  a  pure  monument,  which  may  earn  the  dis¬ 
tinction  of  being  the  costliest  bridge  of  its  size  in  the 
world.  At  New  York,  also,  a  quite  phenomenal  putdic 
bridge  project  has  recently  been  made  concrete  by  the 
financing  of  its  construction  cost;  this  is  the  3,500-ft. 
suspension  span  across  the  Hudson  River  in  the  upper 
end  of  New  York  City,  connecting  with  Fort  Lee,  N.  J., 
a  structure  which  will  be  just  twice  as  large  as  the 
greatest  suspension  bridge  now  in  existence. 

Important  private  bridges  include  the  toll  bridge 
across  Carquinez  Straits,  near  San  Francisco,  now  well 
along  toward  c(xnpletion;  the  Niagara  River  bridge  at 


Buffalo,  just  finished;  two  Ohio  River  bridges  com¬ 
pleted  and  a  third  begun,  with  four  or  five  more  in  the 
project  stage;  one  Mississippi  River  bridge  begun,  a 
crossing  of  Lake  Pontchartrain  under  construction,  and 
a  crossing  of  Mobile  Bay.  Early  in  the  year  Congres.s 
adopted  a  policy  as  to  private  toll  bridges,  and  in  both 
sessions  of  the  year  displayed  great  activity  in  passing 
private  authorizations.  A  number  of  projects  of  unusual 
size  made  no  particular  headway,  however,  although  the 
Bay  bridge  at  San  Francisco,  to  connect  with  Oakland, 
u-ent  through  a  period  of  very  active  discussion.  There 
continues  to  be  a  definite  demand  for  bridges  over  a 
considerable  number  of  major  streams,  and  it  is  likely 
that  there  will  continue  to  be  extensive  w'ork  in  con- 
■structing  these  crossings,  mainly  by  private  enterprise. 

In  the  railway  bridge  field,  perhaps  the  moat  note¬ 
worthy  enterprise  was  the  rebuilding  of  the  Steubenville 
bridge  of  the  Pennsylvania  R.R.,  where  a  series  of  con¬ 
tinuous  spans  was  built  around  the  old  simple  truss 
.spans,  under  fully  maintained  traffic,  although  change 
of  span  length  as  well  as  of  track  level  was  involved. 
Opening  to  traffic  of  the  Central  Railroad  of  New  Jer¬ 
sey  bridge  acro.ss  Newark  Bay  during  the  year  put  into 
service  probably  the  mo.st  costly  railway  bridge  in  the 
country. 

In  the  field  of  structural  design  or  a.s.semblage,  the 
continued  u.se  of  the  rigid-frame  type  of  concrete  con¬ 
struction  in  Westchester  County,  with  repeatedly  proved 
high  economy,  is  worth  renewed  note.  The  successful 
use  of  eyebars  as  suspension  chain  members  in  the 
Ninth  St.  and  Seventh  St.  bridges  at  Pittsburgh, 
following  the  pioneer  work  in  erecting  the  chain  of  the 
Florianopolis  bridge  a  year  previously,  calls  attention  to 
this  type  as  an  alternative  to  wire  cable  construction. 
It  is  expected  that  competitive  bids  will  be  asked  for 
wire  cable  and  eyebar  chain  construction  for  the 
3,500-ft.  Fort  Lee  bridge.  On  the  other  hand,  the  com¬ 
pletion  of  the  Delaware  River  bridge  constituted  a  tri¬ 
umph  for  wire  cable  construction,  as  the  30-in.  cables 
were  as.sembled  in  remarkably  perfect  manner  and  their 
stre.ss  conditions  were  so  fully  studied  that  they  are 
perhaps  better  known  than  those  of  any  previous  bridge 
cable. 

Cement  Study 

ORTLAND  cement  continues  to  be  one  of  the  moat 
important  of  the  engineer’s  tools.  During  1926  close 
to  170,000,000  barrels  were  produced  in  the  United 
States,  another  record  in  the  unbroken  progression  of, 
records  for  each  of  many  years  past.  Because  of  the 
method  of  distribution  through  dealers  it  is  impossible 
to  tell  just  where  all  of  this  cement  went,  nor  even  to  do 
more  than  to  guess,  more  or  less  intelligently,  as  to  the 
proportion  of  the  various  uses.  But  it  ail  went  into 
concrete,  which  means  that  over  a  hundred  million  cubic 
yards  of  concrete  was  placed  in  this  country.  At  a  low 
unit  price  estimate  this  means  a  billion  dollars  for  this 
one  construction  material  in  one  year.  It  merits  all  of 
the  study  that  can  be  given  jt.  Such  study  progresses, 
though  no  radical  bit  of  knowledge  was  contributed  dur¬ 
ing  the  year  just  past. 

After  long  and  serious  consideration  the  cement  com¬ 
mittee  of  the  American  Society  for  Testing  Materials, 
which  is  the  body  that  really  makes  cement  specification 
standards,  recommended  a  new  standard  which  was  later 
adopted  by  the  society  and  is  now  accepted  by  most  of 
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the  makers  and  users  of  cement.  This  new  specification 
differs  from  the  old  in  effect  only  in  prescribinR  a 
^liRhUy  hiRher  tensile  strength  requirement  for  the 
mortar  briquette  and  in  makiny  more  precise  some  of 
the  details  of  testiny.  The  strenyth  requirement  adds 
hut  little  to  the  quality  of  cement  but  the  testiny  im¬ 
provements  are  important  to  the  deyree  in  which  they 
are  accepted  by  testers.  Reform  in  testiny  cement  was 
much  needed,  for  variations  in  the  behavior  of  cement 
under  test  have  been  shown  to  lie  fully  as  much  in  the 
variations  in  testiny  technique  as  in  the  quality  of  the 
material  under  test,  and  cement  usqrs  were  and  to  a 
deyree  still  are  puttiny  a  fictitious  dependence  upon  the 
a.ssu ranees  of  test  reports.  Portland  cement,  as  turned 
out  by  mo.st  of  the  mills  of  this  country,  is  an  admirable 
product  but  assurance  of  its  serviceability  is  not  abso¬ 
lutely  yiven  by  the  standard  test.  To  the  deyree  that 
the  new  specification  is  taken  seriously  by  the  testers 
will  that  assurance  be  increa.sed. 

One  of  the  reasons  w'hy  the  standardiziny  committee 
was  reluctant  to  attempt  any  radical  chanye  in  specifica¬ 
tion  is  the  uncertainty  that  still  prevails  as  to  the  real 
nature  of  Portland  cement.  On  that  subject  the  co- 
o|)erative  study  by  the  Portland  Cement  A.s.sociation  and 
the  Bureau  of  Standards  at  the  latter  institution  has 
proyre.s.sed  duriny  the  year.  The  investiyation  is  of  the 
most  complicated  sort  and  planned  to  extend  over  a 
number  of  years.  It  is  thorouyh,  and  it  is  delviny  into 
mysteries  which  a  hundred  years  of  practical  u.se  have 
not  yet  illuminated.  The  u.ser  and  the  maker  of  cement 
iKith  know  that  the  product  is  not  perfectly  suited  to  the 
u.ses  to  which  it  is  put  and  they  await  with  interest  the 
results  of  the  research  of  the  scientists  at  Washinyton 
who,  so  far,  have  l)een  able  to  rejwrt  proyress  in  terms 
understandable  only  in  the  terms  of  the  physical  chem¬ 
ist.  In  time  it  is  hojwd  that  these  may  be  translated 
into  improved  quality. 

Little  JS’etr  in  Concrete 

N  concrete  1926  saw  less  of  innovation  than  for  some 
years  past.  For  a  time  the  discussion  as  to  proper 
methods  of  proportioniny  has  lulled,  but  it  is  by  no 
means  dead.  The  theory  first  advanced  by  Duff  A. 
.Abrams,  now  nearly  ten  years  ayo,  has  the  yeneral  ap- 
pr(»val  of  most  of  tho.se  who  have  authority  in  concrete 
fhinkiny,  but  the  details  of  that  theory  as  it  has  been 
develojH'd  both  by  Professor  Abrams  and  by  others  in 
the  ensuiny  years  are  still  subject  to  much  doubt  and 
to  much  contradiction.  In  other  w'ords,  the  thouyht 
first  definitely  promulyated  by  Abrams  that  concrete 
strenyth  is  dei>endent  on  the  cement-water  ratio  is  yen- 
erally  accepted.  Continuiny  experiment  and  trial,  how¬ 
ever.  cast  considerable  doubt  on  the  theory  that  certain 
yradinys  of  ayyreyate  demand  certain  water-cement 
ratios  to  insure  the  maximum  strenyth.  Concrete  pro¬ 
portioniny  under  these  newer  theories  is  in  a  much  more 
rational  .state  than  it  was  in  the  old  days  of  the  1:2:4 
concrete.  If  the  newer  theories  have  done  nothiny  else, 
they  have  led  users  of  concrete  to  consider  their  ay¬ 
yreyate,  to  make  test  batches  and  test  pieces,  and  to 
attempt  to  reach  a  rational  rather  than  an  arbitrary 
proportioniny  of  the  inyredients  that  yo  into  the  mix¬ 
ture.  But  there  has  been  a  passiny  of  the  idea  that 
there  was  .some  intricate  mathematical  performance 
which  could  be  yone  throuyh  with  any  yiven  ayyreyate 
which  would  permit  a  precise  proportioniny  that  would 
absolutely  insure  the  maximum  strenyth. 
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Concrete  desiyniny  has  .settled  down  into  somewhat 
of  a  routine.  There  are  faint  but  continued  objection.'* 
beiny  raised  by  qualified  enyineers  as  to  the  variou.s 
theories  which  are  accepted  as  authoritative.  Even  the 
yeneration-oid  beam  theory  has  not  escaped  this  attack 
and  the  newer  desiyn  principles  for  columns,  especially 
those  advanced  in  the  last  Joint  Committee  report,  have 
been  quite  viyorously  opposed.  Most  of  the  concrete, 
however,  continues  to  be  desiyned  by  the  so-called  stand¬ 
ard  method  and  moat  of  it,  in  fact  all  but  an  infinitesi¬ 
mal  part  of  it,  continues  to  perform  admirably  as  a 
structure.  Concrete's  difficulties  are  not  structural; 
they  lie  in  its  behavior  as  a  material  and  even  then 
under  certain  peculiar  conditions  of  exposure.  Very 
little  interior  concrete  is  in  difficulty.  Practically  all  of 
the  concrete  which  is  subject  to  criticism  is  concrete 
which  has  to  endure  the  weather,  which  means  moisture 
under  varyiny  temperature  conditions.  There  still  re¬ 
mains  much  to  be  studied  in  this  field. 

Railroml  Engineering 

APITAL  expenditures  by  the  railroads  duriny  the 
past  year  were  about  equally  divided  between  new 
equipment  and  new  construction,  the  latter  beiny  made 
up  in  a  larye  part  by  double-trackiny  and  yrade 
revision  of  main  lines  and  the  modernization  and 
enlaryement  of  existiny  facilities,  rather  than  by  the 
construction  of  new  railway  lines.  However,  a  few 
important  new  lines  have  been  completed  duriny  the 
year.  These  include  the  Southern  Pacific's  Ca.scade 
line  in  Oreyon  and  its  new  main  line  in  Arizona  and 
the  new  lines  of  Atlantic  Coast  Line  and  Seaboard  in 
Florida.  Work  has  been  beyun  on  the  175-mile  link  by 
which  the  St.  Louis-San  Francisco  will  connect  with 
its  isolated  Pensacola  line  and  thus  yet  access  to  another 
yulf  port.  Considerable  new  line  construction  in  Texa.s 
is  in  prospect.  The  Interstate  Commerce  Commission 
in  its  annual  report  states  that  it  has  authorized  the 
con.struction  of  1,280  miles  duriny  1926. 

At  the  head  of  a  lony  list  of  important  yard  develop- 
ment.s  are  the  practical  completion  of  the  Markham 
yard  of  the  Illinois  Central,  and  the  Proviso  yard  of 
the  Chicayo  &  Northwestern,  both  in  the  Chicayo  dis¬ 
trict.  Of  a  similar  character,  but  on  a  smaller  scale, 
is  the  new  Ottawa  yard  forminy  the  Toledo  terminal  of 
the  Pere  Marquette  R.R.  In  yard  switchiny,  the  intro¬ 
duction  of  car-retarders  or  track  brakes  has  yiven  an 
impetus  to  the  use  of  yravity  switchiny,  but  in  some 
larye  yards  a  special  hump  profile  permits  the  classifica¬ 
tion  of  cars  by  yravity  without  the  use  of  either  car- 
riders  (brakemen)  or  car  retarders. 

Entire  rearranyement  of  yroups  of  freiyht  terminals 
of  several  railroads  has  bejn  started  at  Chicayo  on 
account  of  the  straiyhteniny  of  the  Chicayo  River. 

Railroad  electrification  has  made  considerable  proy¬ 
ress  duriny  the  year.  Besides  the  installations  noted 
as  beiny  in  proyress  at  the  beyinniny  of  last  year, 
those  of  the  Viryinian,  the  Baltimore  &  Ohio  on  Staten 
Island,  the  Detroit,  Toledo  &  Ironton,  and  the  Illinois 
Central  at  Chicayo,  extensions  have  been  made  by  the 
New  York  Central,  the  Lony  Island,  and  the  New  York, 
Westchester  &  Boston  of  their  electrified  zones  in  the 
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New  York  district.  At  Philadelphia,  the  Penn.^vlvania 
is  making  rapid  progress  with  the  extension  of  its 
electrified  zone  to  West  Chester  and  to  Wilmington, 
Del.,  and  the  Reading  Co.  is  considering  the  electrifica¬ 
tion  of  its  lines  in  the  metropolitan  district  but  has 
come  to  no  definite  conclusion.  In  the  West,  the  Great 
Northern  Ry.  is  changing  over  and  extending  its  elec¬ 
trified  section  to  the  Cascade  Mountains.  The  .status 
of  the  Lackawanna’s  frequently  iK).stponed  electrification 
around  Scranton,  Pa.,  remains  unchanged,  and  that  road 
continues  silent  about  its  eastern  terminal  electrification. 

Developments  in  the  field  of  railroad  motive  power 
are  dealt  with  elsewhere  in  this  issue. 

The  experimental  work  with  roller  bearings  for 
freight  and  passenger  cara»now  being  carried  out  on  a 
number  of  railroads  is  of  particular  intere.st  to  civil 
engineers  in  view  of  the  po.ssibilities  of  these  bearings 
for  greatly  reducing  train  resi.stance. 

Among  the  interesting  developments  in  track  struc¬ 
tures  is  the  announcement  that  the  Pere  Marquette  is 
building  a  quarter-mile  section  of  permanent  track  hav¬ 
ing  a  combined  steel  and  concrete  roadbed,  as  proposed 
last  year  by  Mr.  Alfred,  president  of  the  company. 

In  the  matter  of  safety  provisions,  the  installation  of 
automatic  train  control  devices  made  a  considerable 
gain  during  the  year.  The  railroad  companies  have  now 
had  time  to  study  their  test  sections  and  are  proceeding 
to  extend  the  installations  over  additional  mileage.  The 
Interstate  Commerce  Commission  reports  that  up  to 
the  first  of  November  6,495  miles  of  the  8,368  miles  of 
track  covered  in  its  two  orders  for  the  installation 
of  train  control  and  4,582  of  the  7,388  locomotives 
ordered  to  be  equipped  have  been  so  equipped. 

Highway  Advance 

IGHWAY  construction  continued  at  the  rapid  pace 
it  has  maintained  for  several  years  and  bids  fair 
to  keep  this  pace  up  in  1927.  Accurate  statistics  of  con¬ 
struction  do  not  develop  .until  some  time  later  but  the 
data  already  in  hand  enable  one  to  e.stimate  for  1926 
a  total  mileage  and  a  total  expenditure  equal  to  those  of 
1925.  Specifically,  including  5,000  miles  graded  and 
drained  to  engineering  standards,  there  were  some  23.- 
000  miles  of  highway  constructed  in  the  year  ju.st 
passed.  For  the  same  period  the  expenditure  on  road 
improvement — construction  and  upkeep — was  about  $1,- 
300,000,000.  Every  indication  warrants  the  belief  that 
the.se  figures  will  be  maintained  in  1927.  Highway  im¬ 
provement  in  short  has  become  almost  the  greatest  ac¬ 
tivity  in  the  engineering  construction  industry.  Tech¬ 
nically  it  presented  no  unusual  features  in  1926.  Recog¬ 
nized  good  practice  in  location,  design,  structure,  con¬ 
struction  and  maintenance  was  held  to  more  closely  and 
was  extended  further  during  the  year.  The  lacking 
improvement  was  in  administration  and  consideration  of 
the  broad  problems  of  administration  as  arterial  roads, 
system  development,  traffic  relief,  accident  reduction  and 
through  route  service.  This  in  large  measure  may  be 
attributed  to  the  state  of  flux  in  which  administrative 
control  of  roads  finds  itself;  the  merging  and  read¬ 
justment  of  state  and  county  and  township  road  direc- 
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tion.  A  multiplicity  of  local  control  units  hampers 
broad  planning.  Today  excellent  engineering  routine 
characterizes  our  highway  work  and  the  leaven  is  work¬ 
ing  toward  better  administration  conditions  for  taking 
hold  of  the  broader  economic  and  service  problems. 

Inland  Waterways 

LL  tho.se  who  favor  the  construction  of  any  one  of 
the  numerous  inland  waterway  projects  of  the 
country  have  Iwen  much  encouragtHi  by  Secretary 
H(K)ver’s  adv<x-acy  of  a  vast  interconnected  waterway 
.s.vstem  connecting  the  Great  I,akes  with  the  ocean  and 
reaching  inland  by  way  of  numerous  rivers  and  canals. 
Mr.  Hoover’.^  statements  have  been  so  all  inclusive  and 
yet  so  vague  in  regard  to  specific  projects  as  to  lead 
the  advocates  of  each  project  to  believe  that  it  has 
received  the  endorsement  of  the  Secretary  of  Commerce. 
As  a  result,  Congre.ss  is  being  importuned  for  even  more 
money  than  usual  and  the  indications  are  that  it  will 
overrule  recommendations  of  the  Corps  of  Engineers 
against  certain  projects  in  order  to  .satisfy  this  demand, 
as  was  done  by  the  House  in  the  case  of  the  deepening 
of*  the  Mi.ssouri  River,  where  the  Chief  of  Engineers 
recommended  against  the  immediate  prosec-ution  of  the 
work.  Waterway  enthusiasm  has  a  way  of  Wing  in 
inverse  proportion  to  trans)M>rtation  knowledge. 

Transport  Aviation 

URING  1926  great  possibilities  were  recorded  for 
transport  aviation.  Indeed  some  years  hence  the 
past  year  may  be  looked  back  upon  as  the  real  starting 
point  of  airway  transportation.  The  passage  of  the 
Air  Commerce  Act  in  May  augurs  much  for  commercial 
development  of  transport  aviation  in  the  United  States. 
This  act  asserts  the  right  of  the  federal  government  to 
regulate  interstate  air  commerce,  but  it  leaves  to  the 
municipalities  and  private  industry  the  establishment 
and  maintenance  of  air  porta.  The  air  mail  service,  now 
practically  accepted  as  the  world  .standard  in  civil  opera¬ 
tion  of  airplanes,  is  rapidly  being  transferred  from  the 
past  office  department  to  private  operators.  Although 
the  commercial  u.se  of  airplanes  is  much  farther  de¬ 
veloped  in  Europe  than  in  America  because  of  direct 
governmental  subsidies,  there  were  of  the  total  of  nine 
and  a  half  million  miles  flown  in  the  world  in  1924-25 
about  tw’o  and  a  quarter  million  flown  in  the  United 
States. 

The  Department  of  Commerce  has  planned  for  1927 
to  light  for  night  flying  1,656  miles  on  seven  different 
routes.  Thirty-three  intermediate  landing  fields  will 
also  be  lighted  along  these  routes.  The  Coast  and 
Geodetic  Survey  of  the  department  has  begun  work  on 
airway  strip  maps.  The  Department  of  Commerce  is 
furnishing  information  on  the  design  and  construction 
of  air  port  facilities.  The  Weather  Bureau  has  estab¬ 
lished  during  1926  twenty-two  new  "upperair”  stations 
along  the  airways;  this  is  in  addition  to  the  regular 
Weather  Bureau  offices,  the  signal  corps  stations  and  the 
navy  stations.  Air  rules  requiring  registered  aircraft 
and  licensed  operators  went  into  effect  Dec.  31,  1926. 
Nearly  every  large  city  and  many  of  the  smaller  ones 
have  their  airports,  most  of  which  are  municipally 
owned. 

All  this  affects  the  civil,  engineer  and  constructor 
not  only  as  a  potential  but  an  imminent  source  of  ac¬ 
tivity.  Airway  charting  and  mapping,  location,  design 
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and  construction  of  emergency  landing  fields  at  intervals 
of  approximately  30  miles  along  all  routes,  and  the  ma¬ 
jor  problem  of  air  terminal  development  touching  as  it 
does  such  other  phases  as  city  zoning,  economic  location, 
grading,  runway  construction  and  location  on  the  field, 
drainage,  proper  grass  crops,  design  and  construction 
of  such  field  structures  as  hangars,  beacon  and  radio 
towers,  warehouses,  field  markers,  repair  shops  and 
pa.s.Henger  and  freight  stations  are  all  problems  which 
are  going  to  assume  important  proportions  when  trans¬ 
port  aviation  receives  its  share  of  encouragement  and 
help.  The  past  year  marked  a  beginning. 

Traffic  and  the  City 

NTOLERABLE  is  none  too  strong  a  term  for  the 
.street  traffic  conditions  under  which  mo.st  American 
cities  are  suffering.  Remedial  measures  are  so  co.stly, 
largely  because  of  the  cost  of  taking  land  and  buildings, 
as  to  make  it  quite  beyond  the  financial  abilities  of  any 
but  the  fortunate  cities  to  give  more  than  piecemeal 
relief.  Bo.ston,  Detroit,  Chicago,  and  St.  Louis  are  mak¬ 
ing  progress  in  widening  and  improving  traffic  streets. 
Many  smaller  cities  are  also  doing  good  work  of  the  sort. 
Altogether,  the.se  expenditures  will  soon  run  into  hun¬ 
dreds  of  millions  of  dollars.  While  it  is  true  that  con¬ 
ditions  demanding  the.se  huge  expenditures  are  largely 
due  to  a  growth  of  motor  vehicle  traffic  that  no  one  could 
have  anticipated,  an  e.\amination  of  the  .street  map  of 
almost  any  .American  city  will  .show  such  a  deplorable 
lack  of  real  planning  as  was  bound  to  lead  to  confusion 
and  expense,  regardless  of  how  vehicles  were  propelled. 
Planning  studies  of  recent  years,  like  the  one  on  “The 
Providence  Traffic  and  Thorofare  Plan.”  publi.shed  la.st 
December,  should  contribute  largely  to  the  relief  of  con¬ 
gested  traffic  conditions,  as  have  the  earlier  studies  at 
Chicago,  St.  Louis  and  the  other  cities  named  above. 
Another  contribution  to  orderly  city  growth  is  the 
United  States  Supreme  Court  decision  su.staining  the 
zoning  ordinance  of  Euclid,  Ohio.  This  is  bound  to  give 
an  added  impetus  to  zoning  everywhere,  including  cities 
in  the  relatively  few  states  in  which  it  had  been  put 
under  a  ban  by  ultra-conservative  .state  courts.  Street 
widening  and  other  city  planning  work,  including  zon¬ 
ing,  open  up  many  opportunities  for  engineers  in  addi¬ 
tion  to  what  they  already  have  had  in  water-works, 
sewers,  bridges  and  paving. 

Water  Supply 

Adjustments  of  rival  claims  on  available  sources 
k  of  public  water  supply,  rather  than  problems  of 
finance,  construction  and  operation,  stand  in  the  w’ay 
of  needed  water-works  enlargements  today.  These 
rivalries  are  not  merely  between  cities  desiring  the 
same  source  of  supply  but  extend  to  conflicts  with 
owners  and  u.sers  of  water  for  power  and  with  multi¬ 
tudes  of  people  who  desire  to  use  streams  and  lakes 
for  recreational  purposes.  Added  complications  often¬ 
times  arise  between  two  .schools  of  water  supply:  Those 
who  cling  tenaciously  to  the  idea  that  water  should  be 
so  far  above  suspicion  as  to  need  no  treatment  to  make 
it  hygienically  .safe  and  those  w'ho  are  quite  willing  to 
use  or  even  prefer  treated  water.  A  mixture  of  the.se 
conflicting  opinions  and  interests  created  a  deadlock 
as  regards  an  additional  supply  for  the  Boston  Metro¬ 
politan  District  w’hich  was  at  least  partly  broken  in 
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1926  by  the  pa.ssage  of  an  enabling  act  directing  a 
construction  commission  to  go  to  the  Ware  River  for 
more  water  and  to  report  to  the  legislature  on  the  pros 
and  cons  of  filtration  and  chlorination  of  the  existing 
Sudbury  and  Cochituate  supplies.  Although  these  two 
.sources  will  supply  only  a  small  part  of  the  needs  of 
the  district  the  final  decision  as  to  their  treatment  i.s 
a  matter  of  much  interest  in  the  po.ssible  bearing  on  the 
Massachusetts  tradition  against  using  water  needing 
bacterial  improvement.  In  the  ca.se  of  New’  York  City, 
the  report  of  the  Board  of  Water  Supply,  late  in  1926, 
proposing  a  large  new  supply  to  be  taken  east  of  the 
Hudson  River,  instead  of  going  to  the  Delaware, 
appears  to  be  due  to  delays  in  working  out  the  proposed 
tri-.state  Delaware  River  treaty.  The.se  uncertaintie.s 
al.so  enter  into  the  question  of  additional  water  for 
the  New  Jer.sey  Metropolitan  Di.strict.  which  is  still 
open.  They  may  have  a  bearing,  although  more  remote, 
upon  the  continued  inaction  of  Philadelphia  for  addi¬ 
tional  w’ater.  Passing  westw’ard  to  Chicago,  the  pro- 
po.sed  metering  and  filtration  of  the  supply  of  that  city 
ties  into  the  interstate  controversy  over  the  diversion 
of  Lake  Michigan  through  the  Chicago  drainage  canal. 
Going  still  farther  w’e.st,  the  proposal  of  Los  Angeles 
to  go  to  the  Colorado  River  for  a  huge  additional  supply 
hinges  on  a  six-state  treaty.  A  broader  view  of  the 
utilization  of  water  as  a  natural  resource  is  being  forced 
upon  the  attention  of  water-engineers  and  the  public. 

Seicage  and  Refuse 

ETHODS  of  sewage,  garbage  and  refuse  disposal 
have  seen  no  radical  change  of  late.  The  public 
is  becoming  more  insistent  for  treatment  where  none 
exists  but  continues  to  be  indifferent  as  to  how  works, 
once  built,  are  operated.  Fine  screens  for  sewage, 
either  as  sole  treatment  for  a  time  or  as  preliminary 
treatment,  are  gaining  in  favor,  as  is  also  chlorination, 
to  deal  with  bacteria  under  special  conditions.  The 
activated-sludge  process  is  constantly  on  the  gain,  but 
outside  of  Milwaukee,  Chicago,  Indianapolis  and  Hous¬ 
ton  is  in  use  as  yet  in  only  a  relatively  few  rather  small 
American  cities.  In  Canada  its  spread  has  been  more 
rapid.  The  Imhoff  tank,  with  or  without  sprinkling 
filters,  is  still  in  the  ascendancy.  Separate  sludge  diges¬ 
tion  is  extending.  The  sewage  research  work  begun 
forty  years  ago  at  the  Lawrence  Experiment  Station 
of  the  Massachusetts  State  Department  of  Health  still 
goes  on  and  for  several  years  now  has  been  emulated 
along  different  lines,  at  the  New  Jersey  Experi¬ 
ment  Station,  New  Brunswick,  N.  J.,  and  more  recently 
in  Boston  under  the  Harvard  School  of  Engineering. 
Notable  research  w’ork  on  industrial  wastes  is  also  being 
conducted  w’ithin  the  industries,  particularly  on  tan¬ 
nery,  pulp  and  paper  and  cannery  wastes.  The  Isaac 
Walton  League  is  uniting  the  piscators  of  the  country 
to  prevent  steam  pollution,  an  effort  which,  if  tem¬ 
pered  with  reason,  promises  much  ultimate  good.  The 
whole  subject  of  stream  pollution,  including  a  recog¬ 
nition  of  natural  waters  as  an  unavoidable  final  means 
of  sewage  disposal,  with  or  without  treatment  accord¬ 
ing  to  local  conditions,  needs  to  be  considered  broadly. 
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Power  Development 

FMGURES  givinj?  the  annual  increase  in  the  capacity 
of  the  country’s  hydro-electric  and  steam  power 
plants  have  been  large  in  recent  years,  but  since  this 
is  usual  it  is  passed  almost  without  comment.  This 
year’s  figures  are  525,000  hp.  for  water  power  and 
1,236,000  hp.  for  new  steam  plants — a  slight  increase 
over  1925  and  about  equal  to  1924.  The  public,  how¬ 
ever,  is  becoming  power  conscious.  Gradually  it  is 
beginning  to  realize,  what  engineers  have  been  preach¬ 
ing  for  years,  that  more  and  cheaper  power  means  a 
better  life  for  the  individual,  and  this  realization  is 
making  power  more  and  more  a  political  issue.  So  far 
neither  the  impracticabilities  of  the  social  worker,  the 
ambitions  of  the  politician  nor  the  crude  selfishness  of 
the  pow’er  financier  have  forced  us  into  extended  public 
ownership  of  power  but  the  three  together  make  so  per¬ 
vading  a  force  that  anything  may  happen  in  the  next 
year  or  two. 

In  the  field  of  technical  development,  a  notable  event 
this  year  was  the  start  of  construction  on  the  Con- 
owingo  plant  on  the  Susquehanna  River  where  there 
will  ultimately  be  600,000  hp.  in  one  plant.  The  units 
to  go  in  now  will  total  378,000  hp.,  thus  making  a 
total  capacity  greater  than  in  any  other  plant  in  the 
United  States  except  at  Niagara  Falls.  The  54.000-hp. 
turbines  for  this  plant  will  be  the  largest  in  physical 
dimensions  ever  built.  The  runners  will  weigh  100  tons 
each. 

In  designing  settings  for  reaction  turbines  there  is 
an  inclination  away  from  special  or  patented  draft  tubes 
of  complicated  form.  Such  draft  tubes  are  expensive  to 
build  and,  if  patented,  the  royalty  charge  added  to  the 
increased  investment  tends  to  offset  any  real  or  fancied 
gain  in  efficiency.  In  one  important  installation  draft 
tubes  of  novel  design  were  this  year  pronounced  a  fail¬ 
ure  and  were  replaced  at  the  manufacturer’s  expense. 

An  interesting  low-head  plant  is  now  under  construc¬ 
tion  at  Louisville,  Ky.,  where  8  propeller-type  turbines 
are  to  utilize  a  head  varying  from  a  normal  of  37  ft. 
to  0  during  extreme  floods.  They  are  designed  to  oper¬ 
ate  over  a  27-ft.  range  of  head.  The  use  of  propeller 
type  runners  increased  rapidly  during  the  year.  Capac¬ 
ities  of  the.se  new  runners  range  from  small  w’heels  of 
a  few  hundred  horsepower  up  to  a  31,600-hp.  runner 
for  the  Manitoba  Power  Co.  plant  at  Great  Falls. 

On  the  West  Coast  high-head  pen.stocks  have  this  year 
held  the  center  of  the  stage  of  technical  interest.  Three 
plants  now  under  construction  in  California  were  de¬ 
signed  for  heads  exceeding  any  thus  far  developed  in 
the  United  States.  The  introduction  of  banded  pipe  in 
the  western  high-head  field  is  undoubtedly  the  result  of 
several  failures  in  recent  years  in  welded  pipe.  Even 
with  banded  pipe,  in  which  the  welds  of  the  core  have 
been  annealed,  western  engineers  are  inclined  to  be 
very  cautious  and  have  insisted  on  the  use  of  lower 
working  stresses  than  the  manufacturers  were  willing 
to  guarantee.  The  development  of  a  greater  percentage 
of  steam  power  on  the  West  Coast  is  suggested  by  the 
increasing  economies  effected  in  recently  built  steam 
plants  where  the  production  has  been  as  high  Rs  400 


and  450  kw.-hr.  per  barrel  of  oil.  This  is  in  contra.st 
to  250  kw.-hr.  per  barrel  that  was  the  standard  only  a 
few’  years  ago.  With  oil  at  $1.10  per  barrel  this  means 
a  bus  bar  energy  cost  of  only  5  to  6  mills  per  kw.-hr. 
Hydro  developments  have  to  be  not  only  well  located 
but  well  financed  and  constructed  to  approach  any  such 
low  figure  as  are  being  shown  in  steam,  as  the  article 
on  steam  power  in  this  issue  will  show. 

Reclamation 

ANY  vicissitudes  affected  the  federal  reclamation 
enterpri.se  during  1926,  in  spite  of  the  mainte¬ 
nance  of  steady  and  sound  administrative  policies  by 
the  Reclamation  Bureau.  Early  in  the  year  the  .so-called 
adjustment  law  was  pas.sed.  which  remitted  $25,000,000 
to  $35,000,000  of  debts  owed  by  the  landholders  to  the 
government.  It  was  predicted  and  promi.sed  that  this 
would  be  the  last  conce.ssion  that  the  landholders  would 
demand,  and  that  thenceforth  they  would  pay  their 
obligations  regularly  and  promptly;  yet  by  fall  there 
were  insi.stent  demands  from  their  political  representa¬ 
tives  for  postponement  of  current  payments.  Improve¬ 
ment  in  agricultural  conditions  and  in.si.stence  by  the 
authorities  on  payment  made  the  financial  showing  of 
the  existing  projects  somewhat  better  than  in  recent 
years,  but  it  became  clear  that  congressmen  and 
.senators  are  still  politically  minded  in  their  attitude 
toward  reclamation  operations  in  their  states.  The 
economic  showing  of  the  past  quarter  century’s  reclama¬ 
tion  thus  has  not  been  lifted  from  its  decidedly  unsati.s- 
factory  condition,  and  there  is  every’  ground  for  the 
belief  that  new  irrigation  projects  of  still  higher  cost 
per  acre  are  certain  to  produce  huge  deficits.  Never¬ 
theless  Congress  again  made  appropriations  for  two 
projects  in  Oregon,  which,  after  considerable  hesitancy, 
the  Secretary  of  the  Interior  declared  feasible  and  w’ill 
shortly  begin  to  construct  (Vale  and  Owyhee),  and 
Congress  is  about  to  make  an  appropriation  for  the 
Baker  project,  also  in  Oregon,  with  instructions  to  the 
Interior  Department  that  it  must  build  it  even  though 
convinced  that  it  will  be  a  losing  proposition.  It  almost 
appears  that  the  Western  members  of  Congress  plan  to 
drag  the  nation  into  a  new  fiesta  of  lavish  expenditures 
on  local  development  at  national  expense.  Under  these 
conditions,  local-district  irrigation  has  not  flourished, 
and  particularly  in  Oregon  the  condition  of  di.stricts 
undertaken  within  relatively  recent  years  is  distinctly 
bad;  a  great  many  defaulted  on  their  bonds  after  these 
securities  were  floated  under  the  misleading  state 
approval  and  guarantee  law  which  makes  them  legal 
investments  for  trust  funds. 

While  these  various  incidents  have  been  proceeding 
in  the  far  West,  another  move  was  made  toward  federal 
assistance  in  the  salvaging  of  Southern  wa.ste  lands. 
A  number  of  southern  tracts  available  for  planned 
settlement  were  recently  investigated  by  a  federal 
board,  under  congre.ssional  direction.  It  appears  that 
some  of  the  .southern  states  clearly  recognize  the  pos¬ 
sibilities  in  such  planned  settlement,  and  also  that  they 
are  aware  of  their  own  responsibility  in  the  matter. 

A  .somewhat  different  development  is  the  undertaking 
of  the  San  Carlos  project,  in  Arizona,  a  general  irriga¬ 
tion  and  Gila  River  regulating  scheme  carried  out 
ostensibly  for  the  benefit  of  an  Indian  tribe.  Its  novel 
“multiple  dome’’  storage  dam,  260  ft.  high,  has  been 
Civen  the  name  Coolidge  Dam. 
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Our  Relations  With  !\ature 

SUMMED  up  in  the  word  “weather,”  the  munifeata- 
tions  of  nature's  major  forces  remain  unaccount¬ 
able.  Storms,  floods,  earthquakes  and  droughts  come 
as  they  will,  and  we  have  l)een  able  so  far  to  make  only 
the  vajruest  );ues.se.s  at  cj’clic  or  statistically  reRUlar 
occurrence.  The  year  just  past  has  brouRht  its  sur- 
pri.ses  and  anomalies  in  weather.  It  is  true  that  the 
jfreat  central  drainage  system — Ohio,  Mi.ssouri  and 
Mi.ssissippi — was  quiet,  as  for  four  or  five  years  past, 
without  a  great  flood.  But  in  minor  drainages  there 
were  unexpe<-ted  and  rather  widespread  flood  conditions, 
so  notably  in  late  summer  throughout  the  Mid-VVest 
corn  belt,  and  in  Deceml)er  through  the  central  moun¬ 
tain  region,  where  the  Cumberland  and  the  Tennessee 
carry  off  the  principal  drainage.  We  appear  to  be  still 
in  a  wet  cycle,  though  probably  nearing  its  end,  at  least 
as  respects  the  eastern  half  of  the  country’.  We.stern 
weather  cycles  may  lag  behind,  according  to  the  indi¬ 
cations  of  a  new’  semi-harmonic  analysis  of  meteoro¬ 
logical  cycles  carried  out  some  months  ago.  Unfor¬ 
tunately  there  was  little  activity  in  flood-protection. 

Storm  violence  made  a  memorable  record  in  three 
typical  West  Indian  hurricanes  during  the  summer, 
the  second  of  which  devastated  .southern  Florida  (on 
Sept.  18),  while  the  third  (on  Oct.  20)  swept  Havana 
and  barely  touched  our  coast.  Scattered  tornadoes  in 
locations  ranging  from  Arkamsas  to  Maryland  renewed 
the  warning  to  engineers  and  builders  that  great  wind 
violence  is  of  erratic  occurrence  and  may  attack — so 
far  as  w’e  know — any  location. 

Earthquakes,  too,  added  to  the  year’s  experiences. 
None  of  them  were  of  great  violence,  but  the  mild 
repetition  of  last  year’s  Santa  Barbara  earthquake, 
occasioiHtl  tremors  at  various  points  throughout  the 
country,  and  at  the  break  of  the  new  year  a  sharp  and 
destructive  earthquake  along  the  California-Mexico 
l>oundary,  continued  to  remind  of  the  ever-present 
unrest  of  the  earth’s  surface.  Altogether,  the  primitive 
structural  concept  of  static  loads  and  mild  wind  pres¬ 
sures  as  a  sufficient  basis  for  design  is  rapidly  losing 
force,  and  we  are  coming  to  understand  that  unusual 
di.sturbances  must  be  reckoned  with  as  contingencies 
affecting  the  life  and  endurance  of  .structures. 

Continuing  Research 

N  civil  engineering,  discovery  and  invention  are  at 
best  minor  factors;  advance  in  fundamental  knowl¬ 
edge  is  made  either  through  pushing  ahead  the  frontiers 
of  theoretical  understanding  of  physical  happenings  or 
in  establishing  better  correlation  between  practice  and 
thwry.  A  year  ago  we  had  occasion  to  record  steady 
but  uneventful  advance  of  civil  engineering  re.search. 
During  1927  that  same  history  continued.  More  men 
and  more  organizations  are  engaged  in  Tiuch  research 
now,  perhaps,  than  at  any  prior  time,  and  the  stimula¬ 
tion  of  re.search  thinking  that  featured  the  last  seven 
or  eight  years  grew  if  anything  more  pronounced. 
Little  or  nothing  has  been  done  in  engineering  theory, 
and  the  profession’s  equipment  in  this  direction  .seems 
to  be  fairly  w’ell  up  to  the  needs  of  practice.  Correlat¬ 
ing  applied  theory  with  practical  facts  engages  most 
of  the  current  .study.  Engineering  Foundation,  the 
Highway  Research  Board,  re.search  promotion  in  the 
American  Society  of  Civil  Engineers  and  the  American 
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Society  for  Testing  Materials,  as  well  as  fruitful  work 
in  the  engineering  laboratories  of  colleges  and  of  the 
Bureau  of  Standards,  are  making  steady  contributions 
to  improved  know’ledge.  Increasingly  valuable  work  is 
being  done  also  by  industrial  agencies,  and  it  is  proper 
to  record  for  192G  a  distinct  growth  in  the  doctrine  of 
industrial  research  in  civil  engineering.  Among  the 
most  noteworthy  items  is  the  co-operative  study  of  the 
constitution  and  modifying  factors  of  portland  cement 
in  progress  at  Washington  through  industrial  support; 
but  study  in  paints,  clay  products,  steel  structures,  lime, 
masonry,  and  a  large  number  of  other  materials  and 
aggregates  also  is  progressing.  The  two  great  investi¬ 
gations  of  stresses  in  railway  track  rails  and  of  fatigue 
of  metals  are  continuing.  Structural  impact,  wind 
pre.ssure,  column  strength,  arch  action,  and  various 
questions  of  applied  hydraulics  are  under  investigation. 
On  the  whole,  belief  in  the  need  for  re.search  is  still 
on  the  increase,  and  the  outlook  in  this  pha.se  of  pro¬ 
fessional  progress  is  altogether  favorable. 

Professional  Progress 

ROFESSIONALLY  engineering  mu.st  needs  move 
ahead  slowly.  It  is  difficult  to  stop  at  the  end  of 
one  year  and  measure  progress.  If  any  one  thing  is 
noticeable,  however,  it  is  a  growing  re.sentment  at  the 
low  pecuniary  reward  of  the  employed  engineer,  par¬ 
ticularly  in  the  service  of  the  various  government  sub¬ 
divisions.  This  took  form  in  Chicago  in  early  summer 
in  a  strike  of  the  municipal  engineers,  and  an  affiliation 
of  a  large  number  of  them  with  the  American  Federa¬ 
tion  of  Lal)or.  Similar  action  is  threatened  in  several 
other  cities,  notably  in  New  York  where  the  so-called 
radicals,  that  is  those  w’ho  advocate  unioni.sm,  are 
making  strong  effort  to  control  the  associations  of 
municipal  engineering  employees.  The  problem  of  the 
underpaid  engineer  is  complicated  and  difficult,  but 
neither  the  New  York  nor  the  Chicago  move  demon¬ 
strated  that  it  can  be  solved  by  labor  union  methods. 
Doubtle.s8  complete  organization,  w’ith  the  force  of 
affiliated  Ial)or  behind  it,  will  result  in  momentary 
alleviation  of  the  salary  difficulty  for  a  few’  men.  It 
has,  however,  the  balancing  detriment  of  reducing  the 
engineer  to  the  standardization  of  the  hand  worker 
with  all  the  hardship  that  implies  for  the  individual 
W’ho  would  rise.  Tho.se  engineers  w’ho  have  abandoned 
hope  of  elevation  and  are  satisfied  to  remain  journeymen 
will  doubtless  be  better  rewarded  as  union  journeymen, 
though  the  many  and  varied  gradations  of  occupation 
and  reward  of  the  employed  engineer  lend  themselves 
with  difficulty  to  that  essential  of  unionism,  a  fixed 
ta.sk  and  a  fixed  wage  for  all.  Those  engineers  whose 
aspirations  are  above  the  standardized  mean  and  who 
suffer  from  the  current  depre.ssed  reward  must  continue, 
so  far  as  present  prospect  goes,  to  fall  back  on  per¬ 
sonal  initiative  which  will  lead  them  into  other  fields 
of  activity.  Meanwhile,  the  organized  engineers  will 
have  to  devote  more  than  their  customary  routine  atten¬ 
tion  to  the  problem  of  forcing  upon  governing  bodies 
a  fair  scale  of  salaries  and  upon  the  employing  engi- 
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neer  an  appreciation  of  his  professional  obligation  to 
|)ay  a  fair  waire  for  a  fair  day’s  work.  We  must  not 
forfret  that  moat  engineers  are  employed. 

KnKineerinjf  .societies  during  the  past  year  did  little 
notable.  The  American  Society  of  Civil  Enjrineers,  for 
the  first  time,  expelled  two  members  for  some  unnamed 
cause,  by  report  a  violation  of  the  professional  code, 
thus  indicatintr  an  awakeninjr  of  a  desire  to  enforce 
ethical  standards.  The  .society,  too,  held  its  four  (piar- 
terly  meetinf?a  at  four  widely  separated  cities  and 
thereby  aroused  interest  in  many  more  of  the  members 
than  was  possible  by  the  old  semi-annual  meetings.  The 
technical  divisions  continue  to  multiply,  and  individually 
to  bu.sy  themselves,  but  as  yet  the  .society  itself  has 
not  set  it.self  to  that  curbinjr  and  co-ordinatinK  which 
is  needed  to  transmute  mere  busyne.ss  into  service. 

The  Contracting  Bn»ine»H 

AS  a  business,  contracting  has  experienced  a  favor- 
.  able  year — construction  has  been  active  and  prices 
have  been  fair,  there  has  been  generally  good  .service  by 
railways,  materials  producers  and  equipment  manufac¬ 
turers.  In  the  latter  weeks  of  the  sea.son  continued  rain 
hit  road  construction  a  hard  blow  and  turned  many  a 
paying  operation  into  a  losing  one;  this  indeed  hgs 
been  the  dark  business  cloud  of  the  year.  There  have 
existed  of  course  the  usual  isolated  difficulties  with 
labor,  irresponsible  competition  and  underbidding,  but 
these  are  the  hazards  of  the  game.  Through  its  organ¬ 
ization  activities  contracting  has  strengthened  its 
position  in  the  practices  of  quantity  surveying  and 
safety  engineering.  It  has  pressed  the  movement  for 
bonding  reform  a  little  further  along.  Its  great  advance 
has  been  in  getting  hopeful  consideration  of  a  bill 
holding  down  day  labor  con.struction  in  federal  public 
works  and  the  adoption  of  a  uniform  federal  w’orks 
contract,  although  only  as  an  active  helper  is  it  to  be 
credited  with  the  latter  labor.  In  curtailing  day  labor 
undertakings  and  more  particularly  in  putting  the  spirit 
of  caution  into  the  undertakings  of  day  labor  construc¬ 
tion  there  has  been  notable  progress.  The  advance  in 
bonding  reform  has  been  less  pronounced.  Yet  there 
have  been  hopeful  conversions  among  bonding  corpora¬ 
tions  and  officials  and  the  pure  persistence  of  the  con¬ 
tractors’  attack  is  developing  the  pressure  of  growing 
attention  and  inquiry  by  the  business  public.  In  its 
business  procedures  contracting  shows  improvement  in 
financing,  general  accounting  and  cost  keeping  and  in 
husbanding  its  working  plant.  Its  estimating  as  indi¬ 
cated  by  bidding  prices  continues  inexplicably  erratic. 
Its  great  weakne.sa,  however,  is  its  selling  practices; 
price  controls  and  price  cutting  is  prevalent,  quality 
of  product  plays  little  part  in  the  public’s  buying  of 
contractors’  services.  Its  organization  work  is  gen¬ 
erally  better  directed  and  more  widespread.  Last  year 
the  national  organization  of  Associated  General  Con¬ 
tractors  had  over  ninety  chapters  actively  promoting 
its  national  movements  besides  handling  their  local 
problems.  Gradually  contractors  are  coming  to  see  the 
power  of  such  organization  as  it  broadens  in  member¬ 
ship  and  learns  how  to  work  effectively. 


Equipment  and  Materials 

SPECIFIC  developments  which  can  Ik*  recognized  as 
mile.stones  are,  as  usual,  rare  since  in  reviewing  only 
one  year  one  is  afforded  t<x)  short  a  backsight.  The 
Mixer  Manufacturers  Bureau  of  the  A.G.C.  made  the 
10-E  paver  a  .standard  in  place  of  the  7-E.  in  order 
to  provide  a  machine  more  suitalde  for  curb  and  gutter 
construction,  alley  paving,  and  similar  work.  In 
materials,  the  Bureau  of  Public  Roads  completed  an 
elaborate  and  succe.ssful  .series  of  te.sts  on  2i-in.  brick 
with  regard  to  strength  and  wearing  qualities.  The  use 
of  this  thickness  of  brick  has  been  .steadily  increasing 
since  1922.  when  it  was  eliminated  by  the  Committ»*e 
on  Simplification  for  Vitrified  Paving  Brick  of  the  De¬ 
partment  of  Commerce;  indications  ]X)int  to  its  rein- 
.statement  as  a  recognizt*d  thickness. 

Hoist  design  has  tended  toward  multiple-s|H*ed  units. 
Three  methods  of  obtaining  slow  and  fa.st  hoisting 
speeds  stand  out — the  use  of  a  three-speed  sliding  gear 
tran.smi.ssion,  similar  to  that  used  on  motor  trucks,  the 
use  of  two  clutches  on  one  drum,  and  the  provision  of 
.several  .sets  of  sprockets,  each  with  a  different  gear 
ratio.  In  the  latter  ca.se.  moving  the  silent  chain  drive 
from  one  .set  of  sprockets  to  another  provides  the 
various  speeds.  A.sbesto.s-faced  frictions  in  place  of 
those  made  entirely  of  wood  have  materially  increased. 

The  use  of  belt  conveyors,  both  fixed  and  portable,  to 
replace  manual  operations  in  handling  materials  such 
as  cement,  gravel,  earth  and  wet  concrete,  has  shown  a 
definite  increa.se.  In  .several  instances  belt  conveyors 
have  been  used  to  spread  stone  on  large  filter  beds. 
Especially  notable  has  been  the  increase  in  long  portable 
belt  conveyors  to  upward  of  100  ft.  length  for  backfill 
work  in  connection  with  trenching  machines. 

Changes  in  the  power  units  of  construction  equipment 
have  been  few.  The  year,  however,  saw  practically 
every  manufacturer  of  shovels  and  cTanes  offer  a  Die.sel 
engine  as  optional  equipment;  the  general  acceptance 
of  this  type  of  power  for  con.struction  machines  has 
not  yet  been  apparent.  One  manufacturer  reports  that 
the  production  of  electrical  driven  shovels  has  eclipsed 
that  of  all  previous  years.  Much  .activity  has  been 
evident  in  the  production  of  small  .shovels  of  i  and 
cu.yd.  capacity. 

Refinements  in  design,  as  usual,  form  an  important 
and  large  part  of  the  progress  made.  The  .adoption  of 
roller  and  ball  bearings  h.as  increa.sed  much  more  rapidly 
than  in  previous  years.  Heavy  .steel  castings  have  in 
some  cases  replaced  cast  iron  and  riveted  structural 
.steel.  More  accurate  and  rapid  water  supply  systems 
on  concrete  mixers  have  been  develoiwd,  mo.st  of  them 
operating  on  a  siphonic  principle. 

The  rapid  progre.ss  of  welding  as  a  method  of  struc¬ 
tural  steel  connection  has  cau.sed  increased  activity  in 
welding  machines.  Several  new  floor  joist  systems  have 
been  developed  in  the  form  of  trusses  made  of  concrete 
reinforcing  bars  with  welded  connections.  A’  small 
section  light  weight  I-beam  was  rolled  for  the  first 
time  during  the  year,  and  now  is  in  full  production  to 
be  used  largely  for  floor  joists.  Miscellaneous  other 
trends  in  equipment  include  increased  use  of  combina¬ 
tion  lift  and  force  pumps  in  place  of  the  conventional 
diaphragm  type,  the  introduction  of  numerous  types  of 
floor  gratings,  many  new  models  of  snow  loaders,  several 
types  of  electric  hand  saws,  and  a  reduction  in  the 
number  of  sizes  and  types  of  the  ordinary  hand  shovel. 
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One  of  four  articles  in  this  issue  recording  progress 
in  the  allied  fields  of  engineering 

Improvement  in  the  Various  Types  of 
Railway  Motive  Power 

By  EDWARD  C.  SCHMIDT 

Professor  of  Railway  Engineering  and  Head  of  the  Department  of 
Railway  Engineeting.  Vniversity  of  Illinois 

Steam  locomotives  increase  in  low-speed  tractive  effort  and  in 
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Types  of  Locomotives 

In  recent  construction  the  prevailing  freight  loco¬ 
motive  types  continue  to  be  the  Mikado  (2-8-2)  and 
the  Santa  Fe  (2-10-2) ;  and  the  desire  for  larger  boilers 
and  grates  for  these  locomotives  has  led  to  their  deriva¬ 
tives,  the  2-8-4  and  the  2-10-4  types.  In  passenger 
.service  the  prevailing  designs  are  the  Pacific  (4-6-2) 
and  the  Mountain  (4-8-2)  types.  Mountain  type  loco¬ 
motives  are  gradually  displacing  the  Pacifies  for  the 
heaviest  passenger  trains,  even  on  light-grade  roads, 
because  of  their  ability  to  start  such  trains  easily  and 
smoothly  and  because  of  their  great  boiler  capacity. 
The  general  increase  in  tractive  force  and  in  boiler 
capacity  and  horsepower  is  illustrated  by  the  dimen¬ 
sions  in  the  accompanying  table.  For  the  Pacific, 
Mountain,  Mikado  and  Santa  Fe  types  two  locomotives 
are  included  in  the  table;  the  dimensions  of  the  first 
are  an  approximate  average  of  those  of  recent  engines 


One  of  the  most  significant  recent  changes  in  design, 
made  in  the  interest  of  boiler  capacity  and  fuel  economy, 
is  a  radical  increase  in  the  area  of  the  grate  accom¬ 
panied  by  a  corresponding  increa.se  in  the  volume  of 
the  combustion  space.  Until  recently,  70  sq.ft,  was 
considered  a  large  grate  area,  but  this  area  within 
the  la.st  three  years  has  been  increased  to  100  .sq.ft.,  and 
in  one  instance  to  108  sq.ft.  Such  grates  permit  an 
enormous  coal  consumption  and  .steam  supply  on  occa¬ 
sional  demand  at  critical  situations  on  the  road,  while 
at  the  same  time  they  keep  the  general  rate  of  combus¬ 
tion  down  at  a  very  economical  p<iint  during  most  of 


TWO-rXIT  MOTOR-GKXKKATOK  TYI'K  KI.KCTKir  I.OCOMOTI V K  H>K 
THK  NKW  KI.Kt'TRIKirATlON  WORK  ON  TIIK  <iKKAT  NORTHERN  KY. 


of  its  type,  whereas  the  second  is  the  largest  or  nearly 
the  largest  of  its  type.  The  horsepower  obtained  in 
these  modern  machines  has  reached  4,700,  which  is 
double  the  maximum  horsepower  output  for  locomotives 
a  decade  ago.  This  is  an  indication  of  the  success  which 
has  been  attained  in  trying  to  satisfy  the  second  of  the 
demands  above  referred  to,  namely,  the  demand  for 
greater  horsepower  and  greater  tractive  effort  at  high 
speed.  For  all  types  of  locomotives  the  tractive  effort 
and  the  horsepower  available  in  the  upper  speed  range 
is  roughly  double  what  it  was  for  each  type  ten  or 
twelve  years  ago. 

Little  Change  in  Axle  Loads 

There  is  no  general  tendency  to  increase  the  total 
axle  load,  which  remains  in  the  neighborhood  of  60,000 
lb.  This  weight  is,  of  course,  occasionally  exceeded  and 
one  locomotive  now  in  process  of  design  will  carry 
70,000  lb.  on  each  driving  axle.  Even  as  early  as  eight 
years  ago  the  axle  load  was  carried  as  high  as  73.000 
lb.,  but  such  loads  remain  quite  exceptional.  In  the 
desire  to  avoid  increase  in  axle  load  and  at  the  same 
time  to  increase  the  size  and  the  capacity  of  the  boiler, 
one  railroad  has  recently  resorted  to  the  use  of  alloy 
steel  in  the  construction  of  boilers. 


the  run.  Locomotives  with  large  grates  and  combus¬ 
tion  space  have  amply  demonstrated  their  capacity  and 
economy  in  long  continued  serv'ice  tests.  To  carry  these 
large  furnaces  has  required  the  use  of  a  four-wheeled 
instead  of  a  two-wheeled  trailing  truck,  and  this 
increa.se  in  the  size  of  the  grates  is  primarily  responsible 
for  the  development  of  the  2-8-4  and  the  2-10-4  types, 
of  which  136  are  either  building  or  in  service  on  the 
Illinois  Central,  Boston  &  Albany,  and  Texas  &  Pacific. 

Another  important  development  in  general  design  is 
th«  use  of  limited  cutoff  in  locomotive  cylinders.  In 
older  locomotives  the  valve  gear  permits  the  steam, 
upon  occasion,  to  continue  to  enter  the  cylinder  until 
the  piston  has  completed  about  90  per  cent  of  its  stroke. 
Under  these  circumstances  there  is  practically  no  expan¬ 
sion  of  the  steam,  which  is  consequently  used  most 
uneconomically.  While  to  be  sure  this  maximum  cutoff 
is  used  only  in  starting  or  on  ruling  grades,  there  are 
come  classes  of  service  in  which,  with  these  older 
engines,  cutoffs  of  70  per  cent  to  80  per  cent  are 
required  a  good  share  of  the  time.  Under  such  condi¬ 
tions  the  daily  steam  consumption  of  the  engine  may 
be  greatly  decreased  if  the  locomotive  design  is  changed 
so  as  to  provide  cylinders  of  somewhat  greater  diameter 
to  compensate  for  the  decreased  mean  effective  pres- 
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Dimensions  of  Recent  Typical  Locomotives 

Weight  of 

Rated  Locomotive,  Weight  on  Evaporative  Super- 
Tractive  Excluding  Driving  Heating  heating 

I  Force  Tender  Wheels  Surface  Surface 

Lb.  Lb.  Lb.  Sq.  Ft.  Sq.  Ft. 

.  42,900  298,000  18^>.000  4,192  1,163 

.  47,000  295,000  177,000  3,435  933 

.  50,200  368,000  247,000  4,263  1,252 

V..  75,000  419,000  291,000  5,093  1,495 

59.800  315,000  262,000  4.047  1,063 

67,700  355,000  272.(KK)  4,461  1,173 

ac  77,800  405,000  318.(HK)  4.940  1.424 

82.800  435,000  345.0(X)  5,251  1,512 

S3.(MM»  448,000  300,000  5,113  2,100 

96,650  495,000  355,000  5,853  2,560 


Boiler 

Pressure 


T  ype  o  f 
Locomotive 


Grate 
.\rea 
Sq.  Ft 


Railroad 


Pacific  4-6-2 


Santa  Fe  2-10-2 


device  which  has  enabled  the  desi^er  to  meet  the 
demand  for  maximum  tractive  effort  at  starting  and 
at  very  low'  speed,  is  the  locomotive  booster.  This  is 
an  auxiliary  engine  mounted  either  on  the  trailing 
truck  or  on  one  of  the  tender  trucks  and  geared  to  one 
of  the  trailing  or  tender  axles,  thus  utilizing  adhesive 
weight  which  is  otherwise  useless.  The  booster  engine 
is  automatically  cut  out  of  action  when  the  locomotive 
cutoff  reaches  a  predetermined  limit.  Boosters,  intro¬ 
duced  in  1920,  continue  to  be  applied  to  both  old  and 
new  power  and  there  are  now  over  2,600  in  service. 

Although  the  feedwater  heater  has  been  used  on 
European  roads  for  some  years,  it  has  had  a  long 
period  of  probation  on  American  railroads.  Two  sources 
of  heat  are  available  for  heating  the  feedwater,  namely, 
the  exhaust  gases  and  the  exhaust  steam,  and  American 
railroads  have  experimented  with  both  gas  heaters  and 
exhaust  steam  heaters.  The  latter,  however,  have 
linally  prevailed  to  the  exclusion  of  the  former. 

Recent  progress  in  the  design  of  steam  locomotives 
may  be  summarized  thus:  It  is  characterized  by  a 
continued  struggle  for  greater  tractive  force  and 
greater  sustained  horsepower,  and  by  the  effort  to 
increase  capacity  and  economy  by  the  use  of  larger 
grates  and  combustion  volumes,  limited  cutoff,  the  use 
of  three  simple  cylinders,  and  higher  steam  pressure, 
as  well  as  by  the  usual  resort  to  such  devices  as  the 
superheater,  the  mechanical  stoker,  the  brick  arch,  and 
the  feedwater  heater.  The  designers’  success  in  realiz¬ 
ing  these  aims  is  attested  by  the  fact  that  we  now 
have  non-articulated  locomotives  which  develop  nearly 
100,000  lb.  tractive  effort,  as  much  as  4,700  horsepower, 
and  which  deliver  a  horsepower  for  about  16  pounds 
of  steam  and  less  than  2  pounds  of  coal;  and  who.se 
thermal  efficiency  consequently  is  a  little  over  8  per 
cent.  This  is  in  many  respects  an  amazing  achieve¬ 
ment  and  one  from  which  everyone  concerned  may 
justifiably  draw  great  satisfaction.  There  is,  however, 
another  and  less  encouraging  aspect  of  the  situation  to 
which  reference  ought  to 
be  made.  The  total  num¬ 
ber  of  highly  efficient  and 
powerful  locomotives  such 
as  we  have  been  consider¬ 
ing,  now  in  operation  on 
.\merican  railroads,  con- 
.stitutes  a  discouragingly 
>mall  proportion  of  the 
total  number  of  locomo¬ 
tives  in  service. 


Electric  and  Oil  Engines 

The  fundamental  design  of  new  electric  locomotives 
follows  in  the  main  the  lines  already  established, 
although,  like  the  steam  locomotives,  they  become 
continually  more  powerful,  exceeding  the  former  both 
in  tractive  effort  and  in  horsepower.  One  of  the  novel 
developments  in  this  field  is  a  motor-generator  loco¬ 
motive  in  which  the  conversion  from  high-voltage 
alternating  current  to  low-voltage  direct  current  takes 
place  in  a  motor-generator  carried  on  the  locomotive 
itself.  Eleven  such  machines  are  either  in  use  or  under 
construction  for  three  railroads.  The  year  has  seen 
the  installation  on  the  Chicago  and  Northwestern  R.R. 
of  the  largest  storage  battery  locomotive  yet  built — u 
switchinj  locomotive  weighing  117  tons. 

Because  of  the  absence  of  standby  fuel  losses,  almost 
continuous  availability,  and  a  thermal  efficiency  nearly 
four  times  as  great  as  that  realized  by  the  steam 
locomotive,  the  oil  engine  as  a  prime  mover  for  loco¬ 
motives  continues  to  arouse  great  interest.  The  con¬ 
struction  of  Diesel  engine  locomotives  has  received 
great  impetus  within  the  last  three  years,  both  here 
and  abroad.  So  far  these  engines  have  been  produced 
in  small  units,  the  more  powerful  of  the  two  American 
types  developing  only  1,000  horsepower,  while  the 
largest  one  built  in  Europe  develops  1,200  horsepower. 
Engines  of  this  size  are  too  light  for  American  main¬ 
line  service  and  their  use  has  been  here  confined  to 
yards  and  branch  lines.  ■  The  locomotives  are,  however, 
in  their  initial  experimental  .stage  and  units  of  greater 
capacity  are  likely  to  follow;  and  then,  too,  these  units 
may  easily  be  combined  as  they  are  in  electric  loco¬ 
motives. 

On  most  American  Die.sel  engine  locomotives  elec¬ 
tric  transmission  is  used;  that  is,  the  engine  drives  an 
electric  generator  which  furnishes  current  for  electric 
traction  motors.  In  Europe,  on  the  other  hand, 
hydraulic  and  mechanical  transmissions  continue  to  be 
_  experimented  with  —  ap- 

,  parently  with  considerable 

Tkie  great  advan- 


success. 
tages  of  this  type  of  mo¬ 
tive  power  for  certain 
kinds  of  service  make  it 
certain  that  its  develop¬ 
ment  will  be  vigorously 
prosecuted  and  we  shall 
doubtless  see  its  use  ex¬ 
tended. 
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Status  of  the 

MAJOR  ENGINEERING  PROJECTS 


HvU'h  Hetchy  Water 

Work  was  completeti  early  this  year 
oil  San  Francisco  Bay  crossinK  tlivision 
with  a  total  of  21.8  miles  of  aqueduct, 
chiefly  GO-in.  steel  pipe.  This  is  beinn 
used  temporarily  by  the  Spring  Valley 
Water  Co.  Work  projfressin»f  on  Hetch 
Hetchy  tunnels  in  foothill  district 
(below’  Moccasin  Creek  power  house) 
on  which  contracts  were  let  in  Sep¬ 
tember  for  about  7  miles  of  tunnel. 
City  has  also  been  carrying  on  tunnel 
construction  with  its  own  forces  and 
altogether  16  miles  of  tunnels  in  foot¬ 
hill  district  are  now  under  way  from 
six  construction  camps.  There  is  still 
a  Rap  of  about  75  miles  of  tunnel  and 
pipe  line  on  which  no  work  has  been 
started.  This  lies  between  Moccasin 
Crwk  power  house  at  the  west  end  of 
the  18  miles  of  mountain  division  tun¬ 
nels,  and  the  east  end  of  Bay  crossinj? 
division.  If  funds  for  remaininK  work 
are  forthcoming  as  needed,  it  us  esti¬ 
mated  that  the  first  Hetch  Hetchy 
water  can  be  delivered  to  the  San  Fran¬ 
cisco  peninsula  in  Itllll. 


Oaklaiul  Estuary  Tube 

Tube  or  subway  for  street  cars  and 
vehicular  traffic  beneath  estuary  sep- 
uratinK  Oakland  and  Alameda,  Calif. 
Bein^  constructcnl  of  precast  concrete 
segments  built  in  a  drydock  G  miles 
away,  floated  to  estuary,  sunk  in  place, 
and  concreted  into  adjoining  sejrments 
under  water.  Total  length  of  tube 
will  be  just  under  one  mile.  Twelve 
segments  being  built,  dimensions  being 
about  40  ft.  in  diameter  by  203  ft.  long 
and  W'eight  5,000  tons  each.  Three 
segments  have  been  sunk  in  place.  Last 
segment  is  to  be  floated  from  the  dry- 
dock  in  January.  Construction  on  tube 
started  early  in  192G  and  contract  calls 
for  completion  in  July,  1928.  However, 
on  Dec.  I,  1926,  73.3  per  cent  of  the 
work  had  been  done  in  52  jier  cent  of 
the  contract  time. 


Mokelumne  Water  Supply 

Work  actively  under  way  on  pipe 
lines  and  tunnels  to  bring  Mokelumne 
River  water  to  East  Bay  Municipal 
Utility  Di.strict  in  California.  With  a 
view  to  possible  need  for  an  emergency 
chlorinated  supply  from  San  Joaquin 
River  construction  has  been  concen¬ 
trated  on  the  43.5  miles  of  aqueduct 
and  tunnels  between  Oakland  storage 
reservoirs  and  San  Joaquin  River  cross¬ 
ing  of  the  aqueduct.  Some  27  miles 
of  65-in.  pipe  line  with  electrically 
welded  longitudinal  seams  has  been  suc¬ 
cessfully  laid  and  •much  of  the  line  has 
b**en  tested  and  backfilled.  Work  is 
progressing  or  has  been  completed  on  a 


Brief  statements  of  the 
progress  made  to  date  on 
the  more  important  civil 
engineering  developments 
in  the  United  States  and 
Canada  which  are  either 
under  construction  or  to  be 
started  during  the  current 
year. 


total  of  approximately  19  miles  of  tun¬ 
nels  and  other  structures  between  city 
of  Oakland  and  San  Joaquin  River 
cro.ssing.  Contract  for  Pardee  dam 
at  Lancha  Plana  site  on  Mokelumne 
River  has  been  awarded.  Some  pre¬ 
liminary  work  is  under  way  on  roads 
and  camp  buildings  and  on  railroad  con¬ 
struction.  Work  on  the  dam  has  not 
yet  been  started.  Work  on  the  remain¬ 
ing  46  miles  of  steel  pipe  aqueduct  east 
of  San  Joaquin  River  is  expected  to 
start  early  in  1927  and  the  delivery  of 
Mokelumne  River  water  into  Oakland 
.storage  reservoir. s  is  expected  in  1929. 


Carquinez  Straits  Bridge 

This  large  cantilever  highway  struc¬ 
ture,  a  private  toll  bridge  to  replace 
the  Rodeo-Vallejo  ferry,  built  by  the 
American  Toll  Bridge  Co.,  has  3,350  ft. 
of  main  bridge  (two  600-ft.  anchor 
arms,  two  1,100-ft.  cantilever  spans, 
and  a  central  150-ft.  tower  span),  and 
1,132  ft.  of  viaduct  approach;  clearance 
height  135  to  156  ft.;  three-lane  road- 
w’ay.  During  the  past  summer  the  sub¬ 
structure  was  completed.  Early  in  the 
year  steel  erection  was  begun,  and  by 
1927  both  anchor  arms,  both  land  canti¬ 
lever  arms  and  the  central  tower  had 
been  erected,  leaving  the  central  canti¬ 
lever  arms  and  the  suspended  spans 
to  be  erected.  Completion  is  expected 
by  spring,  and  opening  is  scheduled 
for  May  20. 


Los  Angeles  Water  Supply 

Additional  sources  of  water  supply 
in  Owens  Valley  available  for  u.se  in 
Los  Angeles  are  being  developed  to 
supplement  the  present  Owens  Val¬ 
ley  aqueduct.  Meantime,  engineering 
studies  are  being  made  looking  to  the 
construction  of  the  proposed  aqueduct 
that  would  bring  to  the  city  a  1,500 
sec.-ft.  supply  from  the  Colorado  River, 
a  distance  of  some  268  miles  chiefly 
through  desert  country.  A  total  of 
about  $2,100,000  has  thus  far  been 


made  available  for  preliminary  work 
on  this  project.  During  1926  a  relief 
map  was  built  based  on  topographical 
surveys  made  by  city  survey  crews  and 
on  U.  S.  Geological  Survey  topographi¬ 
cal  sheets,  which  shows  several  route.- 
being  considered  for  the  aqueduct.  This 
map  is  on  a  scale  of  1  in.  per  mile 
horizontally  and  800  ft.  per  inch  verti¬ 
cally;  area  includeil  is  about  30,0U(i 
square  miles. 


Los  Angeles  Flood  Control 

Work  has  been  actively  under  way 
this  year  on  several  dams  included  in 
the  Los  Angeles  County  flood  control 
program.  Notably  Pacoima  dam,  an 
arched  concrete  .structure  to  be  375  ft. 
high  is  now  well  under  way.  Other 
structures  on  which  work  was  clone  in 
1926  were  Santa  Anita  dam,  Sawpit 
dam,  and  Puddingstone  earth-fill  dam. 
Of  the  $35,300,000  bond  issue  voted  for 
county  flood  control  in  1924,  $25,000,000 
was  for  a  dam  of  unprecedented  size 
on  San  Gabriel  River.  Throughout 
1926  controversy  raged  around  this  pro¬ 
posed  structure,  the  bone  of  contention 
being  alleged  improper  location  of  the 
dam  and  interference  with  needed  ex¬ 
tensions  of  Pasadena’s  water  system. 
A  committee  of  three  engineers  has 
been  appointed  by  Los  Angeles  County 
Board  of  Supervisors  to  review  the* 
present  program  of  the  county  flood 
control  district  with  respect  to  San 
Gabriel  River. 


Pacific  Coast  Hydro 

Outstanding  features  of  hydro-elec¬ 
tric  construction  on  the  Pacific  Coast 
in  1926  are  the  three  high-head  plants 
now  under  way  in  California.  All  de¬ 
signed  for  higher  heads  than  any  pre¬ 
viously  developed  in  the  United  States. 
Aside  from  the  rather  large  size  for 
impulse  wheels  in  the  Big  Creek  2-A 
plant,  interest  of  hydraulic  engineers 
in  these  installations  centers  primarily 
in  the  penstock.  The  table  on  p.  94 
gives  salient  features  of  the  high-pres¬ 
sure  portion  of  the  penstocks  in  all 
three  of  these  installations. 


The  Cascade  Tunnel 

Being  constructed  under  contract  for 
Great  Northern  Ry.  through  Ca.scade 
Mountains,  about  100  miles  east  of 
Seattle,  Wash.  A  single-track  bore, 
8  miles  long,  being  driven  by  the 
pioneer  bore  method  and  expected  to 
be  in  granite  all  the  way.  It  will  do 
away  with  the  present  tunnel,  2.8  nl’.es 
long,  which  crosses  under  the  pass  at 
a  higher  level.  Work  started  just  a 
year  ago  and  scheduled  for  completion 
late  in  1928. 
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Moffat  Tunnel 

Rock  tunnel  six  miles  long  under 
north  shoulder  of  James  Peak,  in  Colo¬ 
rado,  piercing  the  Continental  Divide 
at  El.  9,200  ft.  Financed  by  special 
as.sessment  system  and  leased  to  Den¬ 
ver  &  Salt  Lake  Ry.  Built  by  the 
auxiliary  pioneer  tunnel  method.  Work 
from  east  end  was  in  solid  granite  and 
progressed  rapidly  until  summit  was 
passed,  when  a  heavy  inrush  of  water 
in  February,  1926,  delayed  progress. 
Work  from  west  end  was  in  shattered 
and  seamy  rock,  requiring  heavy  tim¬ 
bering,  which  has  cau.sed  considerable 
delay.  Pioneer  tunnel,  97  per  cent  com¬ 
pleted;  main  headings,  91  per  cent;  full 
tunnel  .section.  79  p<‘r  cent.  Main  head¬ 
ings  expected  to  be  holed  through  in 
.March,  and  tunnel  completed  by  con¬ 
tract  date,  July  20,  1927. 


American  Falls  Dam 

A  dam  being  built  at  American  Falls 
on  Snake  River  in  Idaho  to  store  water 
for  supplementary  irrigation  of  Twin 
Falls,  Minidoka  and  other  tracts  and 
for  irrigation  of  new  areas  north  of 
Minidoka.  The  dam  is  4,766  ft.  long 
and  60  ft.  high,  made  up  of  concrete 
overfall  and  plain  gravity  sections  and 
earth  embankments.  A  storage  capac¬ 
ity  of  1,700,000  acre-ft.  is  provided. 
The  dam  is  practically  completed  and 
.storage  of  water  was  begun  in  October. 
Cost  will  be  about  $1,600,000. 


Coolidge  Dam 

A  dam  being  built  across  the  Gila 
River  near  the  San  Carlos  Indian 
Reservation  to  irrigate  land  near  Flor¬ 
ence  and  Casa  Grande  in  Arizona.  It 
is  to  be  of  a  new  type  called  “multiple 
dome,”  249  ft.  high  and  about  600  ft. 
long,  made  up  of  three  arch  spans 
curved  both  horizontally  and  vertica’ly, 
the  arch  spans  to  be  180  ft.  center  to 
center.  The  contract  for  th?  dam  was 
awarded  Dec.  2  for  $2,268,626.  A  stor¬ 
age  of  about  1,300,000  acre-ft.  of  water 
is  to  be  provided. 


Ohio  River  Locks  and  Dams 

Improving  Ohio  River  for  navigation 
by  providing  a  minimum  channel  «lepth 
of  9  ft.  for  its  entire  length  of  968 
miles  continued  through  the  year  by  the 
Corps  of  Engineers.  Consists  of  con- 
•struction  of  one  fixed  and  61  movable 
dams  with  navigation  locks  having  gen¬ 
eral  dimensions  of  110x600  ft.  at  each 
dam.  Navigable  passes  vary  in  width 
from  600  to  1,248  ft.  and  are  closed 
by  wickets  of  the  Chanoine  type.  All 
dams  between  Emsworth,  Pa.,  and 
Louisville,  Ky.,  a  total  of  38,  have  been 
completed,  except  for  minor  details  in  a 
few  cases,  and  are  in  operation.  Dam 
at  Louisville  being  built  in  connection 
with  development  of  electric  power 
there.  Below  Louisville  three  dams  are 
completed  and  in  operation,  eight  are 
under  construction,  .and  one  has  not 
been  started.  Total  cost  of  the  work 
estimated  at  $106,000,000.  To  date, 
about  $76,000,000  has  b^n  spent.  Total 
of  692  miles  of  the  river  is  now  avail¬ 
able  for  navigation. 


Illinois  Waterway 

Link  in  Great  I>akes  and  .Mississippi 
River  waterway  for  barge.>«;  being  built 
by  state  of  Illinois.  Length,  63  miles 
from  Chicago  drainage  canal,  at  Lock- 
port,  to  Illinois  River  at  Starved  Rock. 
Maiseilles  lock  completed;  Lockport 
lock  99  per  cent  completed;  Starve*! 
Rock  lock,  20  per  cent  completed.  The 
other  two  locks  and  the  Marseilles 
diversion  canal  not  yet  undertaken. 
Contract  for  miter  gates  for  Lockport 
and  Marseilles  locks  let  in  August, 
1926,  for  tlelivery  in  1927.  Completion 
of  waterway  expected  by  19.30.  The 
provision  of  a  9-ft.  channel  in  Illinois 
River  from  Starved  Rock  to  the  Mis¬ 
sissippi  is  a  matter  for  the  federal 
government  and  not  yet  authorized. 


Welland  Ship  Canal 

Contracts  for  the  last  remaining  .sec¬ 
tions  of  the  canal  which  the  Canadian 
government  is  building  between  Lake 
Erie  and  Lake  Ontario  were  let  last 
year  and  the  whole  project  is  now  under 
constiuction.  Harbor  works  at  Port 
Weller  and  Locks  1,  2  and  3  will  be 
completed  in  1927.  W'ork  on  canal 
prism  and  locks  4,  6,  6  and  7,  up  to  the 
top  of  escarpment,  is  about  76  per  cent 
complete  with  lock  work  itself  about 
90  per  cent  complete.  Some  portions 
of  the  canal  south  from  the  flight  of 
locks  are  completed,  other  section.^ 
about  40  per  cent  complete.  Work  at 
the  Port  Colborne  end  is  about  62  per 
cent  complete.  Bridge  work  at  various 
crossings  is  making  good  progress. 
During  the  past  year  contracts  were  let 
for  construction  of  the  lock  gates.  Ex¬ 
pected  that  canal  will  be  ready  for  use 
by  opening  of  navigation  in  1930.  To 
date  $72,300,000  have  been  spent.  Total 
cost  is  estimated  at  $116,000,000. 


Detroit  Sewage 

General  approval  of  the  $101,000,000 
project  for  sewer  extensions,  intercept¬ 
ing  sewers,  a  pumping  station  and  a 
sewage  treatment  plant,  advised  over 
a  year  ago  by  a  special  commission  on 
recommendation  of  three  consulting 
engineers,  was  given  by  a  majority  vote 
of  the  City  Council  late  in  1926.  Treat¬ 
ment  includes  skimming-detritus  tanks, 
Imhoff  tanks  and  chlorination. 


Cleveland  Terminal 

Union  rai’road  terminal  for  Nickel 
Plate,  New  York  Central,  and  Big  Four 
railroads,  and  a  rapid  transit  tr-''minal 
for  local  suburban  lines  being  ',*uilt  by 
the  Cleveland  Union  Terminals  Co.  ad¬ 
joining  the  Public  Square  at  Cleveland. 
To  (.'ate,  all  buildings  but  one  have  been 
removed  from  the  site  and  excavation 
of  the  area  is  60  per  cent  completed. 
About  70  per  cent  of  the  piers  which 
carry  the  west  approach  over  Cuyahoga 
River  valley  on  a  3,600-ft.  viaduct  have 
been  built.  West  of  the  river,  grading 
for  tracks  is  well  under  way.  Steel 
construction  on  the  monumental  tower 
which  will  surmount  the  terminal 
is  up  to  the  fourth  floor. 


Muscle  Shotds 

Work  at  Muscle  Shoals  during  the 
year  consisted  chiefly  in  minor  details 
of  construction  and  carrying  on  in- 
stallatiou  of  power  equipment.  Six  ol 
the  eight  turbines  calle<l  for  in  tht 
equipment  to  be  installed  at  the  present 
time  are  comp'ete  ready  for  operation, 
four  30,000-hp.  and  two  35,00l»-h|> 
units;  installation  of  the  other  two 
36,000-hp.  units  has  not  been  completed 
Work  on  the  utility  building  is  well 
along  and  construction  of  the  high  ten 
sion  switch  yard  has  been  started.  The 
power  that  is  being  generate*!  is  being 
sold  to  the  Alabama  Power  Co.  under 
a  temporary  contract,  a  total  of  over 
428,000,000  kw.-hr.  were  sold  in  this 
way. 


Alabama  State  Docks 

A  port  development  project  by  a 
state  commission  on  a  560-acre  site 
along  Mobile  River  close  to  Mobile. 
Consists  of  five  slips,  two  of  which  are 
under  construction  at  the  prt*.sent  time, 
1,600  ft.  long  by  3.60  ft.  wule,  with  piers 
616  ft.  wide  between  the  slips;  transit 
sheds;  a  cotton  warehouse  and  railway 
yard;  $10,000,000  was  authorized  for 
con.struction  and  up  to  the  present 
$6,000,000  of  bonds  has  been  sold 
Progress  to  *late  includes  moving  the 
L.  &  N.  main  line  inland  clear  of  the 
site  and  opening  the  new  canal  for  in¬ 
dustries  isolated  by  closing  the  1-mile 
creek  as  well  as  moving  of  some  of  the 
industries;  the  completion  of  the  rein- 
forced-concrete  and  steel,  cotton  ware¬ 
house,  completion  of  the  apron  wharf 
for  pier  2,  a  reinforced-concrete  super¬ 
structure  carried  on  concrete  piles,  and 
start  of  work  on  the  apron  wharf  for 
pier  1.  Considerable  dre*lging  has  been 
done  and  contracts  for  the  transit  shed 
adjacent  to  the  cotton  warehouse  and 
on  pier  2,  buihlings  of  reinforced  con¬ 
crete  and  steel,  will  be  let  in  the  near 
future.  The  cotton  warehouse  has  been 
put  into  service. 


Conowingo  Dam 

A  4,800-ft.  dam  an*l  power  house 
being  built  near  the  mouth  of  the  Sus¬ 
quehanna  River  by  the  Susquehanna 
Power  Co.,  a  subsidiary  of  the  Phila¬ 
delphia  Electric  Co.  A  total  of  378,000 
hp.  in  seven  64,000-hp.  units  is  to  be 
installed  in  the  power  house  under  the 
present  contracts  an*i  provision  is  being 
made  for  four  more  similar  units. 
Work  was  begun  in  May,  1926,  and  it 
is  expected  to  bring  the  first  units  into 
service  during  the  latter  part  of  1928. 
To  date  excavation  and  concrete  work 
for  the  west  abutment  are  practically 
finished.  In  the  power-house  section 
excavation  has  progressed  to  approxi¬ 
mately  80  per  cent  of  completion  and 
13  per  cent  of  the  concrete  has  been 
poured.  About  16  per  cent  of  the  tail- 
race  has  been  excavated.  Excavation 
for  the  east  end  of  the  dam  is  approxi¬ 
mately  66  per  cent  completed  and  76 
per  cent  of  the  concrete  scheduled  for 
the  first  construction  step,  namely,  all 
spillway  section  mats,  alternate  spill¬ 
way  sections  to  full  height  and  all 
bridge  piers  has  been  poured. 


Philadelphia  Subways 

Six  contracts  for  construction  of  6J 
miles  of  four-track  subway  from  City 
Hall  to  Fern  Rock  terminal  yard  north 
of  Olney  Ave.,  Philadelphia,  and  grad¬ 
ing  of  the  terminal  yard,  about  33  acres 
in  area,  involving  an  expenditure  of 
about  $57,000,000,  have  been  in  prog¬ 
ress  during  the  past  year  and  are  now 
substantially  completed,  about  28 
months  from  the  date  of  breaking 
ground.  Three  contracts,  having  a 
total  length  of  3J  miles,  are  entirely 
completed,  and  the  remaining  three 
contracts  are  also  completed  with  the 
exception  of  some  repaving  and  minor 
details  of  construction.  About  two 
miles  of  Broad  St.  has  been  permanently 
repaved,  and  additional  paving  work  is 
under  way.  Construction  is  under  way 
on  the  inspection  shop  and  general  re¬ 
pair  shop  buildings  in  the  terminal 
yard,  an<l  also  on  two  of  the  three  sub¬ 
station  buildings  required  for  operation 
of  the  subway.  The  rails  and  special 
trackwork  for  the  subway  and  yard  are 
being  delivered,  and  construction  of 
tracks  is  under  way.  One  hundred  and 
tifty  steel  passenger  ••ars  for  subway 
operation  are  under  contract  for  de¬ 
livery  between  May  1  and  Oct.  31,  1927. 
Contracts  for  other  subway  equipment 
are  now  in  preparation,  and  it  is  ex¬ 
pected  that  cars  will  be  running  in  the 
subway  by  the  end  of  the  year. 

Philadelphia  Termitwl 

New  terminal  facilities  being  built 
by  Pennsylvania  R.R.  at  Philadelphia 
under  an  agreement  with  the  city  made 
in  1925.  Plans  call  for  a  new  main 
station  at  West  Philadelphia  to  replace 
Broad  Street  station,  removal  of  ele¬ 
vated  railway  from  the  Schuylkill  River 
to  Broad  Street  station  and  its  replace¬ 
ment  by  an  underground  railway  to  a 
suburban  station  just  north  of  Broad 
Street  station,  opening  up  a  new  street 
from  City  Hall  along  the  line  of  the 
present  elevated  railway  across  the 
river  to  the  new  station,  construction  ot 
a  new  office  building,  and  rearrange¬ 
ment  of  yards  and  tracks  at  West 
Philadelphia.  Electrification  of  subur¬ 
ban  lines  still  operated  by  steam  is  an 
essential  feature  of  the  plan  but  is  not 
specifically  included  in  the  agreement. 
To  date,  no  actual  work  has  been  done 
upon  the  new  terminal  other  than  the 
construction  of  the  first  section  of  the 
office  building  in  We.st  Philadelphia 
which  is  now  practically  completed. 

New  York  W'^ater  Supply 

Additional  water  supply  of  434 
m.g.d.,  from  a  .series  of  impounding 
re.servoirs  on  streams  east  of  the  Hud¬ 
son  River,  was  recommended  by  the 
BoanI  of  Water  Supply  of  New  York 
City  late  in  1926.  The  board  also  re¬ 
newed  its  recommendation  for  a  new 
pressure  delivery  tunnel  from  the 
Kensico  reservoir  of  the  present  Cats- 
kill  system  through  Manhattan  Borough 
and  under  the  East  River  to  Brooklyn 
Borough.  Estimated  cost  of  both  ex¬ 
tensions  is  $415,000,000— $348,000,000 
lor  more  water  and  $67,000,000  for  the 
new  delivery  tunnel.  These  projects. 


and  also  a  private  proposal  to  develop 
150  m.g.d.  from  wells  on  Long  Island, 
were  before  the  Board  of  Estimate  and 
Apportionment  at  the  close  of  the  year. 
The  Gilboa  dam,  to  store  10  b.g.  of 
water  on  Schoharie  Creek  and  divert 
it  through  the  already  completed  Shan- 
daken  tunnel  to  Ashokan  reservoir,  was 
put  into  service  during  1926, 

Poughkeepsie  Bridge 

Highway  bridge  across  Hudson 
River,  being  built  ,by  State  of  New 
York.  Suspension  bridge  of  1,600  ft. 
main  span,  two  750-ft.  side  spans,  about 
2,000  ft.  approaches;  clearance  height 
135  ft.  Piers  to  be  sunk  by  open  dredg¬ 
ing  to  about  135  ft.  depth.  Pier  cylin¬ 
ders  built  and  ready  to  be  launched; 
east  approach  (1,500  ft.  mostly  cellular 
masonry  construction)  completed.  Total 
co.st  (excluding  land)  $6,000,000;  pres¬ 
ent  funds  $2,300,000;  $3,700,000  to  be 
appropriated  by  present  state  legisla¬ 
ture.  To  be  operated  on  tolls  for  re¬ 
funding  state  expenditure  for  construc¬ 
tion  and  county  expenditure  for  land. 

New  York  Subways 

Now  under  contract  for  new’  third 
subway  system  are  25  sections  of  the 
Washington  Heights,  Central  Park 
West,  Eight  Ave.,  Sixth  Ave.,  and 
Church  St.  routes,  amounting  to  $118,- 
821,252,  and  extending  from  vicinity  of 
St.  Paul’s  church  on  Fulton  St.  to  the 
northerly  end  of  Manhattan  Island. 
This  will  be  the  main  trunk  of  the  sys¬ 
tem,  from  which  branches  will  spread 
out  under  Harlem  River  to  the  Bronx, 
under  East  River  at  53rd  St.,  Rutgers 
St.  and  Fulton  St.  to  Brooklyn  and 
Queens.  Contract  drawings  for  Fulton 
St.  (Manhattan)  to  Cranberry  St. 
(Brooklyn)  connection  under  East  River 
are  nearly  ready  for  advertising,  and 
as  soon  as  court  action  instituted  by  the 
Central  Park  West  and  Columbu.s  Ave¬ 
nue  Association  is  decided  in  the  Court 
of  Appeals  at  Albany,  the  Board  will 
take  action  toward  awarding  contracts 
($20,209,412)  for  construction  of  the 
53rd  St.  route  under  Welfare  Island  to 
Long  Island  City  where  the  Brooklyn 
and  Queens  lines  will  join.  Awards 
made  during  the  year  1926  are  divided 
as  follows: 


city's  ni'W  .subway  system . 

InterborouKh  system .  1,526.6(14 

B.-M.  T  system .  5,S56.724 

Alisetllanfous  .  343.s:i3 

Total . 455,563,737 


On  the  new  third  subway  system  the 
contracts  range  from  20  per  cent  to  99 
per  cent  complete. 


Hmlson  River  Bridge^ 

A  3,500-ft.  suspension  span  highway 
bridge  to  be  built  across  the  Hudson 
River  in  the  neighborhood  of  178th  St., 
New  York,  by  the  Port  of  New  York 
Authority  on  a  toll-refunding  basis. 
The  New  York  and  New  Jersey  legis¬ 
latures  each  have  appropriated  $1,000,- 
000  to  start  work  and  will  appropriate 
each  a  total  of  $5,000,000.  The  Port 
Authority  in  December  sold  the  first 
block  of  bond.s  ($20,000,000)  of  an 


authorized  issue  of  $60,000,000.  The 
War  Department  recently  approved  the 
mid-channel  clearance  of  200  ft.  as  well 
as  approximate  location.  Plans  now- 
being  prepared  and  it  is  expected  that 
bids  will  be  called  for  in  the  near 
future. 

Holland  Tunnel 

Twin  two-lane  vehicular  tunnels  be¬ 
ing  built  under  the  Hudson  River  be 
tween  New  York  City  and  Jersey  City, 
N;  J.  All  work  on  the  tunnels  is  prac¬ 
tically  completed,  except  for  the  instal¬ 
lation  and  testing  out  of  the  ventilating 
equipment.  It  is  expected  to  have  the 
tunnels  in  operation  early  this  summer. 

Boston  Water  Supply 

Borings  are  in  progress  on  the  line 
of  the  Ware  River  tunnel,  construction 
of  which  was  authorized  by  Massachu¬ 
setts  Legislature  of  1926.  Borings 
were  also  being  made  at  sites  of  dams 
for  the  proposed  Swift  River  reservoir, 
authority  to  construct  which  has  not 
yet  been  specifically  granted.  It  is  ex¬ 
pected  that  bids  will  be  asked  during 
the  spring  for  the  Ware  River  tunnel, 
which  will  be  about  122  ft.  in  diameter 
and  12  miles  long,  and  possibly  for 
•shaft  sinking  at  an  earlier  date.  The 
engineer  corps,  which  began  work  Oct. 
1,  numbered  about  .sixty  late  in  Decem¬ 
ber.  Work  is  in  charge  of  a  special 
body  known  as  the  Metropolitan  Dis¬ 
trict  Commission.  The  commission  was 
authorized  to  build  the  tunnel  already 
mentioned  and  to  make  an  early  report 
to  the  Legislature  on  the  advisability  of 
chlorinating  or  filtering,  or  both,  the 
existing  Sudbury  and  Cochituate  sup¬ 
plies. 

Albany  Port  Development 

Marine  terminal  for  deep  draft  ocean¬ 
going  vessels  being  built  on  the  Hud¬ 
son  River  at  Albany,  N.  Y.,  by  the 
cities  of  Albany  and  Rensselaer 
through  the  agency  of  a  Port  District 
Commission,  in  co-operation  with  the 
federal  government  which  is  dredging 
the  Hudson  River  to  provide  a  30-ft. 
channel  as  far  as  Albany  at  an  esti¬ 
mated  cost  of  $11,200,000.  Total  cost 
about  $20,000 ,0()0.  Work  begun  April, 
1926,  and  300  ft.  of  bulkhead  equipped 
with  cranes  and  a  river  depth  sufficient 
for  vessels  of  14-ft.  draft  will  be  ready 
by  July,  1927,  and  1,000  ft.  of  bulkhead, 
storage  space,  transit  .shed  and  rail¬ 
road  connections  by  September. 

Saguenay  River  Power 

Two  more  45,000-hp.  units  have  been 
brought  into  service  in  the  He  Maligne 
plant  at  the  outlet  of  Lake  St.  John  on 
the  Saguenay  River  during  the  year, 
bringing  the  total  capacity  of  that  plant 
up  to  450,000  hp.  Two  units  are  yet 
to  be  installed.  Only  preliminary  work 
has  been  done  upon  the  second  plant, 
that  at  Chute  k  Caron,  which  will  sup¬ 
ply  power  for  the  plant  which  the 
Aluminum  Co.  of  America  is  building 
at  Arvida.  This  plant  is  expected  to 
have  an  installed  capacity  of  800,000  hp. 
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OUTSTANDING 
CONSTRUCTION  PROJECTS 

OF  1926 


a  photographic 
panorama 


yHERE  are  pictured  herewith  a  number  of  the 
principal  projects  of  engineering  interest  which 
have  been  started  or  finished  during  the  year  just 
passed.  Also  included  are  others  whose  progress  toward 
completion  has  been  marked.  No  attempt  has  been 
made  to  show  all  of  the  major  construction  opera¬ 
tions,  but  the  collection  is  both  geographically  and 
functionally  representative  of  the  broad  field  which 
Engineering  News-Record  serves.  Thus,  for  example, 
there  are  shown  a  bridge  in  Pittsburgh,  a  dam  in  Ala¬ 
bama,  a  highway  in  California,  a  building  in  Chicago, 
foundation  work  in  New  York  and  a  sewer  in  Missouri 


Decatur  Bridge  acroM  the  Tenneasee  in  Alabanu 


'anuary  13,  1927 


PROJECTS  AND  STRUCTURES  OF  1926 


Left:  Jewelers  Building,  Chicago,  fronts  on  the  Chicago 
River;  rises  551  ft.  above  water  line  and  527  ft.  above  the 
upper  deck  of  Wacker  Drive.  It  is  41  stories  high.  Below: 
Pennsylvania  R.R.  Relocation:  New  four-track  line  on  bank 
of  Beaver  River,  with  new  river  bridge,  replaces  old  line  pass¬ 
ing  through  streets  of  New  Brighton,  Pa. 


Rjght:  Ventilation  building  over  Man¬ 
hattan  end  of  Holland  Vehicular  Tunnel. 
The  building  is  llOi  ft.  high  and  136  ft. 
10  in.  above  mean  high  water.  Lower 
Left:  Substructure  for  one  of  the  560x 
1.600-ft.  piers  of  the  port  development  at 
Mobile,  Alabama.  The  piers  are  of  rein¬ 
forced  concrete.  Lower  Right:  Rincon 
Seawall,  on  the  coast  route  from  San 
Francisco  to  Los  Angeles  built  by  the 
California  Highway  Commission  Con¬ 
crete  pavement  30  ft.  wide  is  to  be  placed 
during  current  year. 
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PROJECTS  AND  STRUCTURES  OF  1926 


Right:  American  Insurance  Union  tower  building  at  Colum¬ 
bus,  Ohio.  Steel  frame  structure  of  20  stories  with 
47-story  tower  rising  555J  ft.  above  the  street.  Below: 
Viaduct  structure  joining  Holland  vehicular  tunnel  with 
New  Jersey’s  arterial  highway  system.  Steel  section  will 
connect  with  a  reinforced-concrete  double-deck  street. 


Left:  Point  Bridge  on  the  Monon- 
gahela  River,  Pittsburgh,  is  a  canti¬ 
lever  structure  built  to  replace  a  chain 
suspension  bridge.  Bottom  Left:  Open 
section  of  flood  channel.  River  des 
Peres,  St.  Louis,  concrete  lining  car¬ 
ried  out  to  the  level  of  normal  annual 
floods.  Bottom  Right:  A  pair  of  locks 
in  the  new  ship  canal  being  built  by 
the  Dominion  of  Canada  between  Lake 
Erie  and  Lake  Ontario  to  replace  the 
existing  smaller  canal. 


January  IS,  1927 


(  67  ) 


Present  electric  operation  of  old 
2i-mile  Cascade  Tunnel  on  t  h  e 
Great  Northern  Ry.  is  being  ex¬ 
tended  24  miles  west  to  Skyko- 
mish,  Wash.,  with  11,000-volt 
trolley  line  and  motor-generator 
locomotives,  instead  of  original 
three-phase  system. 


A  few  sections  of  New  York's  new  sub¬ 
way  along  8th  Ave.  are  nearing  comple¬ 
tion.  Steel  bents  erected  and  concreting 
completed  on  St.  Nicholas  Ave.  north  of 
128th  St. 


Cahuenga  Pass  Road  is  a  superhighway 
built  by  the  city  of  Los  Angeles.  It  is 
a  concrete  road  72  ft.  between  curbs  and 
80  ft.  over  all. 
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Sewer  work  at  South  Bend,  Ind. 

Building  southeast  trunk  sewer  of 
i  7i-ft.  and  7-ft.  concrete  pipe,  laid  in 

^  an  old  creek,  to  submerged  outlet  in 

V  St.  Joseph  River. 

a 
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Lower  deck  of  Wacker  Drive,  Chicago.  Note  that 
the  electric  lighting  is  installed  in  the  column  heads. 


Arlington  Memorial  Bridge  will 
cross  the  Potomac  between  Lin¬ 
coln  Monument  and  the  Lee 
Mansion,  Virginia.  Will  be  the 
most  costly  monumental  bridge 
ever  attempted;  $15,000,000  will 
be  required  to  complete  it. 


Flood  Protection  at  Pueblo,  Colo. — Placing  cement 
lining  on  north  levee  of  relocation  of  Arkansas  River 
through  the  city.  Channel  is  3  miles  long  for  30  ft. 
depth  of  water. 


Santa  Fe  Terminal  offices  and  warehouses  at  Dallas, 
Texas.  Photograph  shows  part  of  the  reinforced-con- 
Crete  buildings  which  consist  in  the  office  building  of  I 
20  stories  and  four  warehouses  each  of  ten  stories.  > 
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Hollywood  terminal  in  Los  Angeles,  of  reinforced- 
concrete  frame  and  floors  and  exterior  walls,  with 
portland-cement  stucco  finish.  Tallest  building  in 
southern  California. 


Snake  River  dam  at  American  Falls,  Idaho,  just  com* 
pleted.  Impounds  about  1,700,000  acre-ft.  for  more 
complete  utilization  of  the  waters  of  the  Snake  for 
irrigation.  Federal  and  private  irrigation  districts 
are  paying  for  the  work. 


Power  house  being  built  by  the 
Louisville  Gas  and  Electric  Co. 
in  connection  with  a  dam  being 
constructed  by  the  U.  S.  Gov¬ 
ernment  as  part  of  the  scheme 
for  improving  the  Ohio  River 
for  navigation. 


Construction  of  piers  for  the  long  railway  bridge 
across  the  Mississippi  River  at  Fort  Madison,  Iowa. 
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Two-span  cantilever  highway  bridge  across  Car- 
quinez  Straits,  California.  Pile  and  open-dredged 
piers  carry  two  1,100-ft.  spans,  each  of  which 
will  include  a  central  suspended  433  ft.  truss. 


Martin  dam.  a  combined  power  and  storage  project  on  the 
Tallapoosa  River  at  Cherokee  Bluffs,  Ala. 


Rail  and  harbor  terminal  at  Toronto.  One  of  a 
group  of  great  combined  rail  and  water  ter¬ 
minals  being  built  in  the  port  cities  of  Canada. 


I.  C.  electrification  in  Chicago  dis¬ 
trict.  Eight-car  electric  suburban 
train.  Catenary  structure  spanning 
two  tracks  and  carrying  trolley  wires 
over  two  adjacent  tracks. 


The  site  of  old  Madison  Square 
Carden  and  the  largest  open  pit  job 
of  the  year  in  New  York  City.  An 
area  of  425x198  ft.  was  excavated  to 
a  maximum  depth  of  72  ft. 
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Engineering  News-Record  Annual  Statistics 
of  Construction  Costs  and  Volume 

The  following  seven  pages  $2,900,000,000,  which  is  safely 
review  the  business  side  of  above  the  1926  total.  The  third 
construction  and,  where  possible,  page  of  this  section  is  the  usual 
suggest  1927  probabilities.  The  presentation  of  the  Engineering 
first  article  is  a  study  of  con-  News-Record  Index  Numbers  of 
tract-volume  trend  since  1913,  Construction  Cost  and  Volume, 
based  on  Engineering  News-  This  is  followed  by  two  pages 
Record  statistics.  Chart  VI  on  of  charts  comparing  construc- 
the  next  page  is  particularly  tion  conditions  in  1926  with 
significant,  as  showing  the  im-  those  of  1925.  Then  appears 
probability  of  a  serious  decline  for  the  ninth  consecutive  year, 
in  1927  volume.  Any  decline  is  the  “Spring  Prices”  tabulation, 
more  likely  to  be  in  the  yearly  Finally,  on  the  seventh  page,  em- 
rate  of  increase  than  in  actual  ployment  prospects  are  con- 
money  value  from  1926.  A  drop  sidered,  and  a  table  of  wage 
of  $200,000,000  below  the  yearly  rates  is  given  covering  four 
rate  of  increase  would  still  trades  in  four  cities  from  1913 
leave  the  estimate  for  1927  at  through  1926. 


What  Are  the  Construction  Prospects  for  1927  ? 

A  Prediction  Based  on  Engineering  News-Record  Statistics 
of  Engineering  Construction  in  the  Last  Fourteen  Years 


WHAT  ha.s  happened  i.s  not  necessarily  a  perfect 
gage  of  what  will  happen,  but  it  is  one  of  the 
bases  for  prediction.  Having  that  in  mind 
there  are  submitted  herewith  certain  curves  of  past  per¬ 
formance  from  which  are  offered  certain  guesses  as  to 
conditions  in  1927. 

Road  Construction — One  of  the  simplest  cases  is  that 
of  the  value  of  road  contracts  of  $25,000  and  more 
awarded  in  the  United  States.  Chart  I  represents  the 
actual  yearly  totals  from  1919  to  date  with  the  normal 
growth  line  fitted  through  the  prints.  The  trend  is  a 
simple  straight  line  showing  on  the  average  an  in¬ 
crement  of  $34,600,000  a  year.  The  actual  values  follow 
the  trend  line  so  closely  that  it  is  possible  to  predict  the 
amount  for  next  year  Charring  a  war  or  some  other  such 
country-wide  disturbing  event)  with  a  very  high  degree 
of  certainty.  The  mathematical  chances  are  eighty-two 
out  of  a  hundred  that  1927’s  total  will  lie  between 
$498,000,000  and  $516,000,000.  Projecting  the  trend 
line  back  to  1913  shpws  the  same  tendency  at  work  but 
with  wider  fluctuations  from  the  normal,  particularly 
during  the  war  years  when  road  letting  dropped  to  one- 
half  the  normal  amount. 

Commercial  Buildings — Commercial  building  contracts 
awarded,  of  $150,000  and  more,  illustrate  a  second  kind 
of  growth,  as  shown  in  Chart  II.  The  long-time  trend 


line  in  this  ca.se  does  not  show  an  average  increa.se  of  a 
certain  amount  every  year  but  an  increase  of  a  cer¬ 
tain  per  cent  of  the  previous  year.  There  are  certain 
causes  at  work  which  would  tend  to  make  this  true.  One 
is  the  fact  that  the  population  curve  follows  the  .same 
law;  another  is  that  the  standard  of  living  has  been 
increasing,  particularly  since  the  war  when  so  much 
wealth  poured  into  the  United  States.  A  third  reason 
i.s  that  the  dollar  is  slowly  declining  in  purchasing  value. 
The  fourth  reason  is  inherent  in  the  very  nature  of  the 
Engineering  News-Record  statistics.  These  only  report 
commercial  buildings  of  $150,000  and  over.  The  drift 
from  the  country  to  the  city  means  an  increase  of  large 
apartment  houses  at  the  expense  of  smaller  dwellings. 
This  increase  of  the  average  value  of  projects  is  borne 
out  by  statistics  of  the  past  three  years.  In  1924  the 
average  contract  value  of  commercial  buildings  was 
$363,000.  In  1926  it  has  been  $455,000. 

The  trend  of  commercial  building  shows  an  average 
yearly  increase  of  21 J  per  cent.  The  largest  deviation 
has  not  been  much  over  $100,000,000.  This  was  in  1920, 
the  first  year  of  trying  to  make  up  the  shortage  cau.sed 
by  the  war.  The  outlook  for  1927  is  that  it  will  equal 
the  1926  total  and  will  probably  exceed  it. 

Will  this  curve,  or  rather  can  it,  continue  going  up 
and  up  at  the  tremendous  rate  of  21  i  per  cent  a  year? 
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Is  there  no  end  to  this  tendency?  The  answer  lies  in  Industrial  Building  —  The  industrial  buildini;  curve 
the  analysis  of  the  causes  that  underlie  the  rate  of  (Chart  V)  shows  a  definite  tendency  to  increase,  but 
increase.  A  slowing  up  of  the  growth  of  population—  the  ups  and  downs  are  so  violent  that  a  decline  in  1027 
an  event  that  has  already  taken  place  in  other  countries  is  as  poi^sible  as  a  rise,  especially  in  consideration  of  the 
a  decrease  in  our  standard  of  living  due  to  depleted  fact  that  1926  shows  such  a  big  jump,  totaling  more 
natural  resources,  lower  wages,  unemployment,  etc.,  the  than  any  year  since  the  boom  of  1920.  On  the  other 
fact  that  buildings  are  being  constructed  to  last  longer,  hand,  the  volume  of  production,  as  recorded  by  the  Fed¬ 
or  a  fundamental  change  in  our  economic  structure  such  eral  Reserve  Board  Bulletin,  is  bigger  than  ever  and 
as  the  introduction  of  the  airplane  for  commutation  pur-  1927  is  just  as  likely  to  come  up  to  the  1926  total  as 
poses ;  if  any  of  these  things  happen  they  will  undoubt-  even  go  beyond  it. 
edly  .slow  up  the  pre.sent  rate  of  growth.  Rut  these  are 

causes  that  work  over  a  long  period  of  time,  not  sud-  Heavy  Construction,  AU  Classes — The  total  construc- 
denly  within  a  year.  The  accidents  that  might  cause  a  tion  curve  (Chart  VI)  shows  a  growth  similar  to  that 


m—  PUBLIC  WORKS  I 
(Waterworks,  sewers, 
bri^dges,  excavation, 

_  drainage,  etc.) 

Controcts,  V-S.K 
( Waterworks,$  IS,OOOand  up;  ^ 
other  jobs.  $)Si,()00and  up)  jT 


l-STREETS  AND  roads' 
1  Contacts.  U.S.  A. 

I  Jobs,  $  25,000  arxi  over) 


^Normal 

\arowth 


Growth  of  Heavy 
Construction  as  Shown 
by  Value  of  Contracts 
Awarded  Since  1913 


FEDERAL  iGOVERNMENT  WORK 
Contracts,  U.S. A. 

( Jobs,  $  25000  and  over) 


for  commercial  buildings,  except  that  the  rate  of  in¬ 
crease  is  not  so  large,  being  on  the  average  only  13  i  per 
cent  yearly.  Here  again  the  evident  fluctuations  occur 
in  1920  and  1921 — post-war  years  of  readjustment. 
None  of  the  succeeding  years  deviate  more  than  6  per 
cent  from  the  trend.  Both  1926  and  1926  have  been 
about  5  per  cent  above  the  normal.  This  forecasts  a 
decline  next  year,  not  in  the  actual  volume  of  construc¬ 
tion  but  in  the  yearly  rate  of  increase.  A  deviation  of 
$200,000,000  below  the  normal  would  still  bring  the  esti¬ 
mation  for  1927  to  $2,900,000,000,  which  is  just  above 
the  1926  total. 

All  available  evidence  points  to  the  realization  of  a 
volume  of  construction  in  1927,  fully  as  heavy  as  that 
for  the  record  year  just  closed. 

The  two  classes  showing  by  far  the  most  promising 
outlook  for  1927  are  Streets  and  Roads  and  Buildings 
Other  Than  Industrial. 

Mathematical  chances  are  that  industrial  buildings, 
public  works  and  utilities,  in  fact,  heavy  engineering 
construction  generally,  will,  during  the  current  year, 
closely  follow  the  1926  rate  of  contract  letting. 


decline  next  year  are  war.  restrictive  laws  or  a  very 
serious  depression.  None  of  these  things  seem  likely  at 
present.  The  chances  are  eighty-two  out  of  a  hundred 
that  1927’s  amount  will  be  within  $125,000,000  of 
$1,800,000,000. 


Public  Works — Chart  III  shows  public  works  which 
include  water-works,  sewers,  bridges,  excavation,  drain¬ 
age,  irrigation,  etc.,  but  not  reads,  have  been  more 
deeply  affected  by  the  war  than  any  other  class  of  con¬ 
struction.  It  is  not  until  1923  that  it  comes  back  to 
the  normal  grow’th  line.  Every  year  since  then  has 
shown  a  uniform  increase.  No  decline  in  this  class  is 
expected. 

The  amount  of  money  spent  by  the  federal  government 
on  construction  is  the  only  class  that  haj)  shown  no 
tendency  to  increase,  see  Chart  IV.  It  fluctuate.,  around 
a  yearly  average  of  $40,000,000.  The  war  years,  as 
usual,  have  to  be  expected.  In  1918  federal  construction 
work  jumped  to  ten  times  the  general  average.  There 
may  be  an  increase  in  1927  due  to  the  $60,000,000  build¬ 
ing  program  yet  to  be  carried  out. 
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Spring  Prices  of  Materials  1913  to  1926 


ONCE  each  year,  for  the  last  eight  years, 
Kuf/inrt  News-Herord  has  published  the  ac¬ 
companying  tabulation  of  spring  construction 
material  prices.  This  table  appears  in  the  first  or  sec- 
end  i.ssue  of  .lanuary  as  a  rule  and  shows  the  co.st  status 
in  t'ach  of  the  seventeen  factors  as  of  April,  May  and 
June,  each  year. 

A  comparison  (»f  current  prices  with  the  general 
average  for  the  fourteen  years,  show's  a  gain  in  most 
<  ase.s,  as  might  be  ex|)ected. 

Declines,  however,  are  found  to  exist  when  current 
steel  and  lin.seed  oil  prices  are  compared  with  the  gen¬ 
eral  average.  Linseed  oil  ( f.o.b.  New  York)  leads  the 
list  with  a  decline  of  20  per  cent,  follow’ing  that,  in 


order,  come  stt*el  beams,  at  Pittsburgh  mill,  14  per  cent 
reinforcing  bars,  Pittsburgh  mill,  1 1  |K*r  cent ;  steel 
sheetpiling,  Pittsburgh  mill,  8  pc>r  cent;  reinforciiu' 
bars  at  New  York  warehouse,  2  p<*r  cent. 

Cost  levels  ais  of  Jan.  13,  1927,  compared  with  tie 
general  average  for  the  fourteen  years  (spring  period.'^) 
show'  the  following  advances:  Common  labor,  39  per 
cent;  freight  on  steel,  Pittsburgh  to  New  York,  29  i>er 
cent;  common  bri::k,  29  per  cent;  pine  timbers,  28  pet 
cent;  crushed  stone,  25  jwr  cent,  hollow  building  tile. 
17  |M*r  cent;  (M)rtland  cement,  15  |)er  cent;  sand,  9  p«‘i 
cent;  gravel,  6  per  cent;  steel  plates  at  New  York  ware¬ 
house,  5  pt»r  cent;  steel  shajx's  at  New  York  warehou.se, 
•1  ix*r  cent ;  cast-iron  pip*',  1  per  cent. 


(.\ll  I'rices  K.O.B.  New  York  KxrepI  Otherwise  Stated) 
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Prospects  Favorable  for  Employment  of  Construction 

Labor  in  1927 


m  ^ORE  than  80  per  cent  of  the  important  industrial 
%/l  centers  of  the  country  enter  1927  with  a  reason- 
1  ▼  X  able  assurance  of  tranquillity  in  the  construction 
labor  market.  Mo.st  of  the  cities  in  which  wajte  de- 
mand.s  are  forthcominjr  will  not  face  the  emeiyeni;^ 
much  before  March  or  even  May  of  the  current  year. 

The  movement  for  the  live-<lay  week  a.ssumes  increas¬ 
ingly  .serious  proi»ortions  as  the  new  year  >?ets  under 
way.  The  idea  is  etjuivalent  to  a  demand  for  hijther 
wa^res  schedules,  since  the  hourly  rate  must  he  increased 
in  order  to  correspond  to  the  weekly  earninjrs  now  heinjr 
realized  by  the  mechanics.  In  accordance  with  this 
proce.ss.  over-time  would  raise  the  weekly  labor  cost  to 
:i  level  even  hiRher  than  it  is  at  presetit. 

In  the  uccompanyiiiK'  table  average  yearly  lat)or  rales 
are  shown  at  four  strategic  points,  in  the  key  trades, 
lor  the  years  1913  to  1920,  inclusive. 

The  outlook  for  employment  of  construction  labor  in 
-everal  larfre  cities  is  briefly  outlined  as  follows: 

Xeir  York — The  192()  building  total  for  this  city  came 
very  close  to  the  billion  dollar  mark,  small  jobs  included. 
The  Kuin  over  1925  was  approximately  3  jwr  cent.  All 
five  boroughs  showed  declines  in  total  number  of  build- 
intfs,  while  all  but  one,  Manhattan,  realized  (fains  in 
money  value  of  projects. 

(’ombined  with  con.st  ruction  other  than  buildinjfs,  the 
192G  (rrand  total  shows  a  (rreater  number  of  contracts 
awarded  than  in  any  year  since  1920. 

Follow'iiuf  are  some  of  the  bijr  jobs  projKwed  during 
the  last  two  months:  IliKh  .schools,  Bd.  of  Educ., 
$:$,00(),000 ;  bakery  and  office  buildinK,  National  Bi.scuit 
Fo.,  $3,000,000;  Jewish  hospital,  $2,200,000;  play- 
Kround,  Jacob  Weiss  Park,  $2,000,000;  hotel,  150  River¬ 
side  Dr.  Corp„  $1,.500,000;  wurehou.se,  A.  J.  Morjfun, 
$1,500,000;  four  apartments,  a>f}fre(fatin(f  $7,250,000. 

Chicago — Con.struction  propram  for  1927  promi.ses  to 
equal,  if  not  sliphtly  exceed,  that  of  the  last  year.  Many 
large  structures  will  be  built,  among  them  a  bank  and 
office  building  for  the  State  Bank  of  Chicago,  $5,000,000; 
Medinah  Athletic  Club,  $6,000,000;  Criminal  Court,  ad¬ 
ministration  building  and  jail  for  Cook  County, 
$7,500,000;  office  and  theatre  building,  for  23  W.  Mon¬ 
roe  St.  Bldg.  Corp.,  $6,000,000;  office  and  store  building 
for  Pancoe  Bros.,  $3,500,000;  Theatre,  hotel  and  stores 
for  A.  Karsas,  $5,000,000;  Shedd  Aquarium,  $3,000,000. 

Labor  is  well  employed  with  no  strikes  or  disturbing 


intluences  as  to  wage  increases  in  sight,  while  building 
material  co.sts  promise  very  little  change  from  current 
levels. 

St.  LoiiIh — Construction  in  the  St.  Lotiis  territory, 
including  Eastern  Mi.s.souri,  Southern  Illinois.  Arkansas 
and  Southern  Iowa,  during  1927  is  expected  t(»  compare 
very  favorably  with  1926.  In  Missouri  there  will  be 
some  falling  off  in  .state  road  con.struction.  but  this  will 
be  offset  by  increased  activity  on  strictly  county  and 
local  projects.  Arkan.sas  and  Iowa  will  exi)erience  in¬ 
creases  in  that  respect,  while  the  $10(»,0()0,0()P  Ismd  issue 
in  Illinois  will  stimulate  local  projects  in  that  state. 

In  St.  Louis  there  will  probably  be  fewer  birge  apart¬ 
ment  hou.ses  and  hotel  projects  than  in  the  year  just 
clo.sed.  but  this  is  more  than  offset  by  .several  large 
municipal  projects  and  some  large  office  buildings.  The 
result  will  be  that,  on  the  whole,  the  year  will  show  an 
incroa.se  in  volume  over  1926.  but  not  (piite  up  to  the 
record  set  in  1925. 

Large  projects  on  which  contracts  are  .scheduled  for 
letting  during  1927  include:  $8,900,000  in  various  build¬ 
ings;  a  $4,000,000  Civil  Courts  building;  a  $5,000,000 
Municipal  auditorium,  and  a  $3..500.000  theatre  and 
office  building  for  William  Fox  Film  Co.  Labor  rates 
are  expected  to  remain  on  present  levels  and  no  .seriou.s 
labor  troubles  are  anticipated  for  the  new  year. 

Vittaburgh — Some  sizeable  projects  are  .scheduled  for 
1927,  namely,  the  Cathedral  of  Learning  (University  of 
Pittsburgh),  valued  at  $10,000,000;  Pittsburgh  Medical 
Center  Group  $10,000,000;  Po.st  Office  and  Federal 
Building,  $5,000,000;  Allegheny  General  Hospital. 
$6,000,000;  and  other  buildings  amounting  to  about 
$3,000,000. 

Birmingham — The  year  1926  was  one  of  the  very  best 
building  years  Birmingham  had  ever  experienced  but 
contractors  and  builders  are  predicting  that  the  year 
1927  will  surpass  it. 

There  are  no  labor  troubles  of  any  kind  in  the  vicinity 
and  there  are  no  indications  of  strikes  during  1927. 
Everything  favors  a  big  building  volume  for  the  current 
year.  A  construction  program  of  nearly  $22,000,000  is 
contemplated.  Paving  and  sewer  work  alone  will  cost 
$6,000,000. 

Cincinnati — Prices  and  lul)«)r  rates  remain  steady. 
The  building  program  for  1927  amounts  to  considerably 
over  $6,000,000. 


Wage  Rates  Per  Hour  in  Building  Trades — Yearly  Averages  1913  to  1926,  Inclusive 
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One  of  four  articles  in  this  issue  recording  progress 
in  the  allied  fields  of  engineering 

The  Motor  Bus 

As  a  Means  of  Highway  Transportation 

Ry  carl  w.  stocks 

hditor,  ‘'Huk  TrnnKiinrlntion,’’  Sne  York  City 

A  little  of  its  history — Its  growth  and  development  with 
figures  as  to  present  day  operation — The  industry  regulated  in 
38  states  and  not  tax  free — Outlook  for  future  full  of  optimism 


JUST  what  is  bus  tiansiwrtation?  What  is  its  sphere 
of  oi)eration?  Is  it  serving  a  real  need? 

It  hardly  seems  necessary  to  define  it  when  buses 
are  to  be  found  on  almost  every  improved  road  in  the 
country,  linking;  sections  heretofore  often  without  ade- 
<iuate  regular  transportation. 

What  is  its  sphere  of  o|)eration?  In  K<?neral,  opera¬ 
tion  can  be  said  to  be  divisible  into  three  parts;  (1) 
common  carrier  service,  i.e.  over  regular  routes  on  fixed 
.schedules;  (2)  transporting  children  to  improved  and 
consolidated  schools;  (3)  sijrhtseeinj?,  touri.st  and  party 
service. 

Is  bus  operation  .serving  a  real  need?  Perhaps  this 
can  be  best  demonstrated  by  indicating  to  what  extent 
the  bus  has  established  itself  as  part  of  the  whole 
transportation  system. 

Some  idea  of  the  present  magnitude  of  the  industry 
«  an  be  pained  by  the  fact  that  over  three  billion  people 
in  the  United  States  are  carried  in  buses  yearly;  that 
bus  routes  cover  .‘152.000  miles  of  hiphway — this  is  com¬ 
pared  with  the  250,412  miles  of  steam  railroad  and  the 
4:1,933  miles  of  electric  railway  track.  Thus  there  are 
more  miles  of  route  covered  by  buses  than  by  the  steam 
and  electric  railways  of  the  country  combined,  and, 
extensive  as  bus  operation  is  at  present,  the  peneral 
consensus  of  those  interested  is  that  its  usefulness  has 
cnly  ju.st  hepun. 

What  types  of  service  do  the  buses  render  on  the 
hiphways?  The  most  extensive  is,  of  course,  the  com¬ 
mon  carrier.  This  term  sipnifies  operation  on  a  definite 
schedule  over  a  repular  city,  intercity  or  interstate 
route.  Then  there  is  the  non-common  carrier,  which 
includes  .service  rendered  by  schools  in  transportinp 
pupils;  by  hotels  carryinp  pue.sts  to  and  from  railroad 
stations  or  polf  clubs;  by  sipht.seeinp  companies  operat- 
inp  special  trips  in  territories  of  historical  or  scenic 
interest;  by  touri.st  orpanizations  carryinp  passenpers 
on  all-expen.se  trips  of  from  1  to  14  day.s’  duration;  by 
factories  and  indu.strial  plants  in  tran.sportinp  em¬ 
ployees  to  and  from  their  work. 

Who  operates  the  bu.ses?  Fir.st,  there  is  the  motor 
carrier,  meaninp  by  that  term  th«  operator  who  is  in 
l.'Usiness  for  himself  and  not  allied  with  another  trans¬ 
portation  apency.  Then  there  are  the  electric  and  steam 
lailw'ays  that  run  bu.ses  in  connection  with  or  in  lieu  of 
certain  parts  of  their  rail  system.s,  or  to  open  new  terri¬ 
tory.  The.se  three  clas.ses  of  carriers  run  all  five  of  the 
types  of  service  previously  mentioned.  The  prow’th  in 
tins  operation  by  each  of  them  wdthin  the  pa.st  few 


years  is  .shown  in  the  accompanyinp  chart.  The  extent 
to  which  steam  railroads  have  entered  the  field  has  been 
an  outstandinp  development  of  the  year  1926.  The 
New'  Enpland  Transportation  Co.,  a  subsidiary  of  the 
New  York,  New’  Haven  and  Hartford  R.R.,  for  in.stance, 
is  now  operatinp  170  buses  over  1,100  miles  of  route  in 
the  states  of  Connecticut,  Rhode  Island  and  Massachu- 
.setts,  while  the  Boston  &  Maine  Transportation  Co.,  a 
subsidiary  of  the  Boston  &  Maine  R.R.,  has  60  buses- 
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Number  of  Buses  in  Thousands 

with  more  on  order  for  new  planned  routes —  on  338 
miles  of  route  in  Massachusetts,  New  Hampshire  and 
Maine,  The  Great  Northern  R.R.,  throuph  its  subsidiary 
the  Northland  Tran.sportation  Co„  operates  a  majority 
of  the  intercity  bus  lines  in  Minne.sota,  and  is  one  of 
the  most  extensive  bus  operators  in  the  United  States. 
The  Santa  Fe  System,  oj^eratinp  throuph  the  Santa 
Fe  Transportation  Co.,  carries  pas.senpers  froYn  its 
trans-continental  line  by  bus  to  scenic  points  in  New 
Mexico,  in  addition  to  operatinp  three  intercity  routes 
either  supplemental  to  or  sub.stitute  for  rail  service. 
The  Baltimore  &  Ohio  R.R,  has  e.stabli.shed  pas.senper 
terminal  facilities  in  New  York  and  Brooklyn  with  bus 
service  from  its  railroad  terminal  in  Jersey  City,  N.  .1. 

The  Trend  in  Vehicle  Design 

The  development  of  the  pre.sent-day  motor  bus  from 
the  diminutive  five-paa.senper  tourinp  car,  which  first 
made  its  appearance  on  the  Pacific  Coast  in  1914,  is  an 
intere.stinp  story.  While  ridinp  on  a  modern  bus  with 
its  low  center  of  gravity,  pneumatic  tires,  comfortable 
and  commodious  ^seats,  and  well  illuminated  and  heated 
interior,  it  is  difficult  to  realize  that  the  development  of 
the  bus  idea  is  traceable  to  the  use  of  private  automo¬ 
biles  for  handling  short-haul  city  traffic.  Following  the 
appearance  of  the  jitney,  .so-called,  the  urge  to  ride  on 
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rubber  spread  in  two  or  three  years  over  almost  the 
entire  country,  and  as  the  business  grew  in  popularity 
the  vehicle  grew-  in  size.  First  there  was  the  length¬ 
ened  passenger  chassis,  and  then  the  truck  chassis,  each 
capable  of  carrying  bodies  of  larger  passenger  capacity. 

At  this  time  the  chassis  manufacturer,  except  in  a 
tew  instances,  paid  but  little  attention  as  to  how  the 
consumer  used  his  product,  with  the  result  that  in  the 
period  1914  to  1921  a  marked  difference  had  grown  up 
in  the  type  of  single-deck 

and  was  originally  devel-  '-V’--  '•  '• 
oped  by  a  Pacific  Coast 
manufacturer  i  n  1922. 

Soon  after  came  the 

parlor  car  type  of  bus  now  ^ 

so  popular.  *  '  ~  ~ 

With  the  .steady  increa.se 
in  demand  for  bus  service 

continuing,  the  manufacturers  of  motor  vehicles  were 
not  long  in  taking  up  the  idea  that  a  bus  was  not  a  truck, 
and  that  if  bus  travel  was  to  be  made  attractive  the 
vehicles  must  have  the  same  appeal  as  to  riding  comfort 
tound  in  the  private  automobile.  Hence  came  the  u.se 
of  longer  and  more  flexible  springs,  shock  absorbers, 
longer  wheelbase,  double  overstuffed  upholstered  seats 
or  individual  seats  and  later  the  balloon  tire. 

It  w’as  in  the  fall  of  1920  that  the  first  attempt  was 
made  to  build  the  low  floor  type  of  city  bus.  Heretofore 
the  one-ton  and  the  speed-wagon  type  of  truck  chassis 
had  been  generally  used.  Of  course,  in  New  York  City, 
the  Fifth  Avenue  Coach  Co.  had  long  stood  out  as  the 
mo.st  conspicuous  example  of  local  bus  operation,  but 
then  as  now  these  buses  were  for  the  most 'part  on 
solid  tires. 


Originally  put  out  for  sightseeing  purposes,  in  1906. 
double-deck  buses  have  long  since  passed  that  limited 
use,  and  are  now  recognized  by  transportation  men  as 
having  possibilities  for  handling  even  ma.ss  transpor¬ 
tation. 

The  pre.sent  trend  in  vehicle  design  indicates  that 
.small  caimcity  parlor  cars,  .seating  17  to  21  pa.s.sengers. 
are  rapidly  gaining  in  favor  for  intercity  and  suburban 
service.  There  is  also  evident  a  tendency,  especially  in 

the  ca.se  of  the  large  29- 

(lesi^^n^evet^  for 


Its  progress  is  be- 
iiiJ?  carefully  watched  by 
Sj  j|l  the  entire  industry. 

5’  The  demand  for  luxury 
of  travel,  for  comfort  and 
for  speed  has  increased 
the  weight  of  the  modern 
bus.  Actually,  bodies  have 
become  nearly  double  in 
weight  in  the  la.st  five 
years.  Chassis  weights 
likewise  have  been  in- 
crea.sed  as  the  severity  of 
service  has  been  recog- 
nized  by  the  manufac- 
turers.  Five  years  ago  a 
22-passenger  intercity 
■  “  1  sedan  type  bus  weighed 
I  6,700  lb.  while  the  modern 
29-pa8senger  parlor  car 
has  a  weight  of  10,700  lb. 

Characteristic  weights  and  dimensions  of  the  several 
types  of  present-day  buses  are  given  in  the  accompany¬ 
ing  table.  Naturally  tire  sizes  have  increased  to  keep 
pace  with  the  greater  weights.  At  one  time  single  tires 
were  the  rule — with  sizes  running  as  high  as  40  x  8  in. 
The.se  large  sizes  have  since  been  supplanted  with  duals, 
that  is,  two  tires  per  wheel,  in  sizes  36  x  6,  34  x  7  or 
36  X  8  to  secure  larger  road  bearing  surfaces  and  to 
lower  the  center  of  gravity  of  the  vehicles. 

Do  buses  destroy  the  highways?  A  popular  idea  ex¬ 
ists  that  they  are  highly  destructive.  It  was  implanted 
in  the  public  mind  during  the  World  War  when  roads 
which  had  been  built  for  lighter  vehicles  were  destroyed 
by  the  trucks  put  in  service  by  the  army,  when  the  rail¬ 
road  embargo  was  in  force. 

Thomas  H.  MacDonald,  chief  of  the  U.  S.  Bureau  of 


IN  TiiK  RF.nwonn  roi  NTiiv 
ON  AN  INTERC  ITY  BI  S 


Some  Salient  Dimensions  of  Buses  that  Use  Our  Highways 

I-enRth  Tire  Sizes  (Inches) 

- Weight  (Pounds) - -  (Inches,  Rear  - Ga 

Chassis  Body  Dash  to  Rear)  Front  (Duals)  Front 

1,47!?-  5,400  1,500-5,400  1511-200  50x5|  52x6  551-62 

5,270-  6.200  l.SOa- 4,400  113  -240  52x6  36x6  56  -66 

4,800-  8,075  2,500-  5,500  207  -300  54x7  56x6  56  -77 

6,850-  10,350  5,190-9,308  201  -293  34x5  36x8  67  -74 


Type 

Light  dutv  (10  to.l8  passengers) . 

Medium  duty  (18  to  25  passengers).. 
Heavy  duty  (25  to  43  passengers')... . 
Double-deckers  (55  to  67  passengers) 
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I  ubiic  Roads,  in  an  article  published  in  The  Journal  of 
Ijond  &  Public  Utiliti/  KrouomicH,  Oct.  1925,  had  this  to 
.say  on  the  subject :  "Roads  can  he  built  to  carry  vehicles 
of  any  weight,  heavy  or  li^ht;  and  so  lonK  as  the  de¬ 
signed  load  is  not  exceeded  there  will  be  no  destruction. 
Roads  will  wear  out  as  steel  rails  wear  out,  and  motor 
trucks  and  tires  wear  out.  But  they  will  not  be  de¬ 
stroyed;  and  whether  the  relatively  heavy  loads  he  few 
or  many  there  will  be  no  appreciable  difference  in  the 
late  of  wear.  The  first  e.s.sential  is  to  fix  the  maximum 
\ehicular  weijfht.  That  has  been  done  by  law  in  all 
states.  The  next  is  to  build  roads  to  carry  the  maximum 
load.  That  is  heinK  done.  The  third  is  to  enforce  the 
IcKal  W'eijrht  re.strictions.  Where  the.se  three  essentials 
are  properly  observed,  there  will  he  no  destruction;  and 
the  only  appreciable  re¬ 
sult  of  the  increase  in  the 
desitrn  load  will  be  an  in¬ 
i' rea.se  in  the  cost  of  con- 
.st  ruction.”  ^ 


Re);ulation  a  Reality 

It  is  often  said  that  the 
bus  is  allowed  to  run 
wild  on  the  highways 
with  very  little  retrulation 
or  official  supervision.  In 
the  liRht  of  this  state¬ 
ment  it  is  interestinjf  to 
note  that  .several  thou.sanil 
laws  affectiiiR  the  bus 
have  been  passed  by  state 
lejrislatures. 

Today  motor  buses  in 


are  reprulated  by  state  >^7  ]' 

laws  in  38  s  t  a  t  e  s.  The 
usual  practice  is  to  re- 

«iuire  tho.se  who  desire  to  ,-**•'7'  ’  ^  ,  V. 

operate  bu.ses  in  intercity  \  \ 

or  city  service  to  obtain  \ 
from  the  state  rejjulatory  '  . 

body  a  certificate  of  con-  ''' 

\enience  and  necessity  motor  ihs  orKRATiNo  bktwkkn 
and,  in  most  states,  file  an  i*iiii,.\iiKi.Piii.t  anh  washixoton 
indemnity  bond  or  insur¬ 
ance  |H)licy  coverinK  personal  injuries  and  damaK«  to 
property.  In  a  few  states  also  they  are  required  to  ob¬ 
tain  permits  from  each  community  throufth  which  they 
pass.  The  retrulatory  lf¥Hiea  also  have  power  in  some 
states  to  supervise  rates,  schedules  and  service;  to  re¬ 
quire  that  proiH'rty  and  equipment  he  kept  in  proper 
condition;  and  to  require  .systems  of  accounts,  annual 
reports,  and  notices  of  accidents. 

In  1.3  states  there  is  no  restriction  as  to  the  width  of 
buses.  Twenty-six  .states  re.strict  the  width  to  96  in. 

In  P'lorida  and  Louisiana  buses  cannot  exceed  84  in.  in 
width;  in  Maryland.  Nebraska.  Oklahoma,  South  Caro¬ 
lina,  Texas  and  West  Virjrinia  90  in.,  in  North  Carolin.i 
86  in.,  and  in  Rhode  Island  102  in. 

The  sjieed  of  buses  is  retfulated  in  all  but  two  states. 

The  .s|)eeds  set  as  maximum  vary  with  the  tire  sizes,  the 
type  of  service  in  which  the  bus  is  engafred  and  the  like. 

In  22  states  buses  cannot  exceed  36  m.p.h.;  in  18  states 
speed  is  limited  to  30  m.p.h. ;  in  four  states  to  26  m.p.h. ; 
in  one  each  to  45,  22.  and  40  m.p.h. 


Many  operators  use  governors  on  their  buses,  so  that 
drivers  cannot  exceed  a  predetermined  speed  limit.  In 
fact  it  is  a  requirement  in  some  cities  and  in  other 
states. 

It  is  of  interest  to  note  that  most  passenger  motor 
carriers  are,  and  always  have  lieen,  heartily  in  favor 
of  efficient  and  reasonable  regulation.  There  have  been 
many  imstances  in  which  a  request  for  a  more  efficient 
enforcement  of  the  state  law  has  come  from  the  motor 
carriers  themselves.  In  general,  the  co-operation  of  the 
state  bus  associations  with  the  regulatory  bodies  has 
been  noteworthy. 

A  decision  of  the  United  States  Supreme  Court 
handed  down  in  March,  1925,  in  the  ca.se  of  Buck  vs. 
Kuykendall,  held  that  the  states  have  not  the  right  to 

refuse  certificates  to  bus 
companies  engaged  in 
purely  interstate  business. 
As  a  result  of  this, 
interstate  operations 
have  sprung  up  all 
over  the  country. 

Interstate  operation  is 
especially  the  case  in  the 
New  England  and  Middle 
Atlantic  states.  Due  to 
the  lack  of  regulation, 
competition  has  been 
severe  and  it  has  not  been 
uncommon  to  .see  financial 
difficulties  overtake  some 
of  the  companies.  A 
measure  now  pending  in 
....  ('ongress,  favored  by  the 

Motor  Bus  Division  of  the 
American  Automobile  As- 
I |11  w  sociation,  provides  for 

iJ  ■  federal  regulation  that 
‘ will  definitely  control  all 
V  w such  interstate  operations. 

\  ~  This  bill  is  also  favored 

'  larger  and  more 

'  "  responsible  interstate 

KTWKKx-  motor  carriers  as  was  ex- 

HixoTON  pressed  at  the  investiga¬ 

tion  by  the  Interstate 
(  ommerce  ('ommission  on  bus  and  truck  operations. 

Method  of  Taxation 

What  are  the  taxes  which  bus  companies  pay? 
The  idea  has  gone  abroad  that  there  are  none — ^that 
buses  operate  almost  tax  free.  While  tax  conditions 
vary  in  different  states,  the  average  operator  may  be 
subject  to  the  following  levies: 


h'rdrral 

liK-ome  tax  on  iMTRonal  o|>*'r- 
allona. 

Ini'om*'  tax  on  coriH»ratf>  ojmt- 
ationx. 

Kxi'la*'  tax  on  n.-w  vehicles. 
State 

Heal  ontate  tax. 

IVrxonHl  pro|MTty  fax. 

i.lcpnxf  feo. 

.SiM-olal  tax  on  bu.><ln>'XH  as  bus 
operator. 


Oasollne  tax. 

SiH*clal  tax  for  support  of 
commission. 

Income  tax  (both  Individual 
and  corporate). 

("orporatlon  Franchise  tax. 
//Ocaf 

Real  estate  tax. 

Personal  proiterty  tax. 
Franchise  tax. 

Gasoline  tax. 

Occupation  tax. 


Furthermore,  bus  companies,  in  all  states  except  Cali¬ 
fornia,  are  subject  to  the  tax  whims  of  legislatures  that 
can  impose  a  destructive  levy  whenever  and  so  often  “as 
the  spirit  moves.”  In  California,  by  an  approved  amend- 
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ment  to  the  constitution,  state  taxes  have  been  stabilized 
(,n  the  same  basis  as  for  any  other  transportation  com- 
jiany.  From  the  jrross  rweipts  4i  per  cent  is  paid  in 
lieu  of  all  other  taxes  exce|)t  the  Kasoline  tax  and  local 
real  estate  taxes.  This  action  places  the  (’.alifornia  bus 
industry  on  a  par  with  other  public  utilities  who.se  rates 
of  taxation  are  fixed  by  the  state  con.stitution. 

Many  Consolidations  Now  Taking  Place 

One  of  the  most  siKnificant  trends  noticeable,  espe¬ 
cially  in  I92fi  in  the  industry  is  the  present  tendency 
toward  con.solidation.  Lartre  ojwrations  usually  result 
in  the  adoption  of  more  businesslike  methods  and  the 
injection  of  more  transportation  talent  into  the  man¬ 
agement. 

The  advantages  of  this  merjrer  prcK-ess  to  the  public 
are  obvious.  Operation  is  put  on  a  more  stable  basis, 
improved  transportation  methods  are  adopted,  e<|uip- 


The  steam  railroads  have  their  organization  for 
the  study  of  motor  vehicle  operation,  the  Railroad 
Motor  Transport  Conference.  This  Imdy  acts  as  a  clear¬ 
ing  hou.se  for  information  on  the  u.se  of  buses  and  trucks 
by  steam  railroads,  and  holds  three  meetings  annually 
for  the  di.scu.ssion  of  problems  involved.  It  is  likely  that 
this  ortranization  will  .soon  Iwcome  a  division  of  the 
American  Railway  A.s.sociation. 

What  of  the  Future? 

What  is  the  outl(M)k  for  the  future  of  the  bus?  The 
role  of  a  prophet  is  dangerous,  but  there  are  some  projr- 
nostications  which  can  be  made.  First  of  all,  there  is. 
end  will  continue  to  be,  a  larnre  field  for  the  motor  car¬ 
rier,  usintr  that  term  as  denotinK  the  company  ojMjratin^' 
inde|M»ndently  of  steam  electric  railway  organizations. 
Such  operators  will  form  the  backbone  of  the  c-ommon 
carrier  field  for  many  years  to  come,  and  the  consolidat- 
ifiK  proce.ss  amonjr  them  will  continue.  They  will  adopt 
better  transportation  methods,  and  combinations  of 
the.He  con.solidated  companies  will  form  interline  aKree- 
ments,  .so  that  pa.ssenjrers  may  pun-ha.se  throujrh  tickets 
covering  the  routes  of  .several  carriers.  Electric  rail¬ 
ways  will  undoubtedly  find  the  bus  of  increasinjr  u.seful- 
ness  to  them  in  replacing  non-paying  rail  routes,  in 
opening  new  territory  in  suburban  di.stricts,  and  in  fur- 
ni.shinjr  a  de  luxe  service  in  the  cities  without  rapid 
transit  facilities. 

The  steam  roads  will  probably  adopt  the  bus  more  and 
more  for  the  .same  objects  as  the  electric  railways.  Thf> 
action  of  the  Baltimore  &  Ohio  R.R.  in  kx'atinjr  its  rail 
head  terminal  outside  of  the  conjre.sted  area  of  New 
York  City,  and  of  usinK  buses  to  carry  pa.ssenKers  in 
and  out  of  the  congested  district  has  provoked  much 
comment  on  the  part  of  railroad  executives  and  may 
lead  to  further  developments  alonK  similar  lines  by  other 
companies. 

The  science  and  art  of  bus  con.struction  and  operation 
have  progressed  as  much  in  three  or  four  years  as  the 
private  automobile  has  in  ten  years,  and  is  as  near  the 
|)eak  of  perfection  as  the  private  car.  This  will  be  a 
.stabilizing;  factor,  and  there  will  be  less  ri.sk  of  1927 
vehicles  becoming  obsolete  than  in  any  precedin}?  year. 
There  is  also  evident  the  betrinnin);  of  a  better  under¬ 
standing  between  motor  carriers,  electric  railways,  and 
the  steam  railroads.  Each  has  come  to  have  a  clearer 
understanding  of  the  other.s’  views  and  needs,  and  these 
interests  are  co-operatinj?  as  never  before. 

The  bus  industry  has  made  jrreat  strides  in  the  twelve 
years  since  the  jitney  first  appeared  on  the  Pacific  Coast. 
Particularly  is  this  true  in  the  la.st  two  years,  for  keen- 
minded  business  men,  men  who  have  been  successful  in 

other  lines  of  industry 
and  commerce,  have  joined 
.  the  admini.stration  ranks. 
LVVa  Bus  transportation  is, 

however,  only  at  the  be- 
{tinninK  of  its  develop- 
ment,  and  faces  a  Kreat 
future  of  increased  u.se- 
I  I  I  ^  fulness  to  the  public. 

I  t  I  Two  facts  stand  out  for 

success — first,  real  service 
to  the  public,  and  second, 
a  profit  commensurate 
with  that  service. 


ment  is  kept  in  better  condition,  with  a  consequent  in- 
trease  in  traffic.  There  is  one  drawback  to  this  arran);e- 
ment,  however.  The  motor  carrier  who  owns  a  few 
1-u.ses  and  operates  them  over  one  or  two  routes  usually 
has  a  valuable  personal  contact  with  his  patrons,  which 
is  lo.st  when  companies  increa.se  in  size  and  the  actual 
owners  become  more  or  less  unknown  to  the  patrons. 

.\ssociation  Organized  for  Self-Protection 

A  distinct  desire  on  the  part  of  all  classes  of  operators 
to  analyze  and  study  their  problems  .so  as  to  improve 
.service  is  increasinRly  evident.  For  this  purpose  42 
state  associations  of  bus  operators  have  been  orjranized. 
.Many  of  these  are  in  turn  members  of  the  Motor  Bus 
Division  of  the  American  Automobile  As.sociation,  which 
is  the  national  orjraniza- 
tion  in  the  bus  field. 

Many  of  the  electric 
railways  operatinK  bu.ses 
are  members  of  these 
state  bus  associations  in 
their  respective  localities?, 
but  they  are  also  members 
of  a  national  organization, 
the  American  Electric 
Railway  As.sociation, 
which  has  several  com¬ 
mittees  s  t  u  d  yi  n  (;  bus 
operation. 


rAI.IFORM.4  DESION  OF  Bl'S: 
SMOKING  ROOM  AND  BVFFBT 


One  of  four  articles  in  this  issue  recording  progress 
in  the  allied  fields  of  engineering 


Recent  Improvements  in  Making 
Portland  Cement 


By  FREDERICK  W.  KELLEY 

Premdcnt,  \orth  Antfiican  Cement  Corporation, 
Albany,  -V.  1*. 


Man-hour  productivity  increased  and  price  kept  level  in  face  of 
rising  costs  by  larger  kilns,  waste  heat  utilization,  higher  steam 
pressure  and  heat,  larger  and  more  efficient  manufacturing  units 


The  manufacture  of  Portland  cement,  begun  in 
England  juat  over  100  years  ago,  was  carried  on 
for  some  time  only  in  countries  bordering  upon 
the  English  Channel  and  the  North  Sea,  using  as  raw 
materials  the  finely  divided  chalks  and  clays  of  those 
districts,  which  required  mixing,  but  little  grinding. 

In  the  United  States  the  manufacture  of  Portland 
cement  did  not  begin  until  about  1872,  and  little  prog¬ 
ress  was  made  until  the  development  of  crushing  and 
grinding  machinery  capable  of  reducing  economically  to 
the  extreme  fineness  needed,  the  hard  lime  rock  found 
generally  throughout  the  United  States. 

In  the  United  States,  wide  use  was  first  made  of  the 
rotary  kiln,  which  by  eliminating  a  large  amount  of 
labor  then  required  with  other  kilns  in  foreign  plants, 
tended  for  a  time  to  equalize  the  cost  of  production. 

The  rotary  kiln  is  now  used  throughout  the  world  to 
burn  Portland  cement,  and,  where  needed,  substantially 
similar  grinding  machinery  is  everywhere  employed. 

The  manufacture  of  Portland  cement  is  an  exact, 
chemical-mechanical  process  involving  the  proportion¬ 
ing,  grinding  and  burning  of  large  quantities  of  ma¬ 
terials  under  the  con.stant  control  of  chemi.sts.  The 
grinding  is  generally  done  in  several  stages  by  ma- 
chines,  each  suited  to  the  particular  kind  of  material 
handled,  and  to  the  fineness  to  be  reached.  For  con- 
venience,  the  manufacture  may  be  roughly  classed  in 
three  major  divisions: 

(1)  Preparation  of  the  raw  materials, 

(2)  Burning  the  raw  material  to  form  clinker, 

(3)  Grinding  the  clinker  to  finished  cement. 

Since  raw  materials  used  in  different  places  include 
limestone  of  all  degrees  of  hardness,  chalk,  marl,  oyster- 
shells,  clay,  shale,  and  industrial  by-products,  there  are 
more  differences  in  methods  and  machinery  for  raw  ma¬ 
terial  preparation  than  in  other  parts  of  the  plant.  The  machinery  in  a  typical  cement  plant  in  the  United 
although  it  should  be  understood  that  probably  no  two  States  using  hard  rock  and  clay  or  shale  for  raw  ma- 
cement  plants  are  alike  in  all  their  details.  Each  plant  terials,  includes  drilling  apparatus,  large  power  shovels 
must  with  the  materials  available  achieve  in  the  best  and  cars  as  employed  in  other  large  scale  quarry  opera¬ 
way  the  results  required  by  the  Standard  Specifications,  tions,  to  secure  material  and  deli\'er  it  to  primary 
The  major  problems  involved  in  the  design  and  opera-  crushers,  followed  by  secondary  crushers;  proportioning 
tion  of  a  cement  plant  after  securing  a  site  with  suit-  and  blending  apparatus,  raw  material  grinding  ma- 
able  raw  materials,  located  where  there  are  adequate  chines,  rotary  kilns  for  burning,  grinding  machines  for 
transportation  facilities  and  markets,  are:  fuel  and  for  clinker,  conveying  machinery  of  many 

Proper  crushing,  grinding,  and  burning  machinery,  kinds,  weighing  and  packing  devices,  motors,  power 
suitably  housed.  production  and  transmission  equipment,  and  machine 

Mechanical  handling  and  transportation  of  all  ma-  shop  for  repairs, 
terials  involved  in  the  several  operations,  to  eliminate  The  reduction  of  the  raw  materials  to  a  fineness  such 
hand  work.  that  80  to  90  per  cent  will  i»ass  through  a  sieve  having 


Provision  for  adequate  power  and  its  distribution. 

Means  for  making  immediate  repairs  and  insuring 
continuity  of  operation. 

Convenient  and  adequate  .storage  for  raw  material, 
clinker,  fuel,  gypsum,  finished  cement,  and  operating 
supplies  of  many  kinds. 

Adequate  means  for  chemical  and  physical  control 
of  all  materials,  to  assure  proper  proportioning,  blend¬ 
ing  and  grinding,  and  proper  burning. 

The  weight  of  raw  materials  and  fuel  to  be  handled 
in  the  average  cement  plant  approximates  twice  the 
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200  openings  to  the  lineal  inch,  is  sometimes  wholly  or 
partially  accomplished  by  a  variety  of  high  speed  ma¬ 
chines  which  both  pound  and  rub  the  material,  but 
probably  the  most  generally  Used  machinery  for  this 
purpose  is  the  slow  speed  ball  and  tube  mill  types. 

A  tube  mill  is  a  horizontal  steel  cylinder,  generally 
6  to  8  ft.  in  diameter  and  20  to  30  ft.  long,  supported 
to  revolve  about  its  axis.  The  cylinder  is  lined  with 


COXCRKTK  VIAIH'CT  ENTERING 
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wearing  plates  and  is  partly  filled  with  steel  or  hard 
iron,  spherical  or  cylindrical  grinding  elements  about 
*  in.  to  li  in.  diameter.  The  speed  is  generally  from 
20  to  30  r.p.m.  The  material  to  be  ground  is  introduced 
at  one  end  and  passes  out  at  the  other,  being  reduced 
in  size  by  action  of  the  shifting  charge  in  the  revolving 
cylinder. 

A  ball  mill  is  a  steel  cylinder  of  about  the  same  diam¬ 
eter  as  a  tube  mill,  but  of  somewhat  less  than  half  the 
length,  while  the  grinding  elements  are  steel  balls  from 
3  to  6  in.  in  diameter.  The  ball  mill  does  the  coarse 
grinding  and  furnishes  a  product  of  size  suitable  for 
the  tube  mill  which  it  precedes.  Sometimes  the  ball 
and  tube  mill  are  combined  in  one  longer  cylinder  with 
compartments  so  arranged  as  to  separate  the  grinding 
elements,  but  to  permit  the  passage  of  the  material  to 
be  ground.  Mechanically  operated  screens  and  air  sep¬ 
arators  are  sometimes  used. 

The  wet  process  of  manufacture  differs  from  the  dry 
process  in  that  the  raw  materials  are  mixed  and  ground 
with  water  to  form  a  “slurry,”  and  are  introduced  into 
the  kiln  in  this  condition,  instead  of  as  a  powder  ground 
from  dried  materials  as  with  the  dry  process. 

The  wet  process  w’as  originally  used  with  soft  raw 
material  having  a  high  moisture  content.  It  was  later 
adapted  to  low  moisture  raw  materials,  with  a  view  to 
securing  an  easier  or  better  blending  for  the  kiln  feed. 
It  uses  more  fuel  per  barrel  of  clinker  burned  in  the  kiln, 
but  avoids  the  use  of  fuel  in  drying  the  raw  materials. 
The  dry  process  is  widely  used  with  hard  raw  materials 
having  low  moisture  content.  Less  fuel  per  barrel  is 
used  in  burning,  but  some  fuel  is  generally  required  for 
drying  the  material  before  fine  grinding.  There  are 
claims  made  regarding  the  relative  power  consumption, 
and  relative  amount  of  dust  involved  in  the  use  of  each 
of  these  processes.  These  must  be  considered  and  de¬ 
cided  by  the  plant  designer  who  in  each  case  must  deter¬ 
mine  which  process,  with  the  particular  raw  materials 
at  hand,  will  give  the  highest  quality  of  product,  most 
efficiently. 

The  rotary  kiln,  in  which  Portland  cement  is  now 
almost  universally  burned,  is  a  steel  cylinder  supported 


at  a  slight  angle  from  the  horizontal  in  such  a  manner 
that  it  can  be  rotated  about  its  axis  at  a  very  slow  speed. 
The  raw  material,  fed  into  the  upper  end  of  the  kiln, 
by  the  action  of  gravity  combined  with  rotation  moves 
slowly  toward  the  lower  or  discharge  end.  meeting  the 
hot  gases  of  combustion  from  the  fiame  of  a  mixture 
of  powdered  coal  and  air  which  is  constantly  blown 
through  a  hood  covering  all  but  a  small  aperture  in 
the  lower  end  of  the  kiln,  through  which  the  hot  clinker 
is  discharged.  In  some  places  oil  or  gas  is  used  instead 
of  pulverized  coal.  A  special  department  for  drying 
and  grinding  coal  for  kilns  is  provided  in  plants  using 
coal,  which  in  1923  were  reported  as  78.7  per  cent  of  the 
total  in  the  United  States. 

Both  kiln  and  hood  are  lined  with  fire-brick,  to  resist 
the  high  temperatures  which  reach  2,800  deg.  F.  in  the 
burning  zone  near  the  lower  end,  where  the  change 
from  the  mechanically  mixed  raw  materials  to  the  new 
chemical  combination  known  as  Portland  cement  clinker 
takes  place. 

The  upper  end  of  the  kiln  is  connected  to  a  stack  to 
care  for  the  products  of  combustion.  Waste  heat  boilers 
when  used  are  placed  between  the  kiln  and  the  stack. 
Gases  entering  the  waste  heat  boiler  at  from  1,000  deg. 
to  1,600  deg.  F.  depending  upon  conditions,  leave  the 
boiler  and  economizer  at  about  400  deg.  F. 

The  clinker  issuing  from  the  kiln  in  a  red-hot  con- 
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dition  contains  much  heat  which  is  .sometimes  used  to 
pre-heat  the  air  entering  the  kiln  to  support  combustion 
of  the  fuel.  A  common  type  of  clinker  cooler  is  a  sep¬ 
arate  rotating  steel  cylinder  placed  at  a  lower  level 
than  the  kiln,  either  under  the  kiln  or  in  line  with  it. 
The  high  temperature  and  the  abrasive  character  of  the 
clinker,  which  is  hard  enough  to  scratch  glass,  make  it 
difficult  to  handle. 

The  machinery  used  in  grinding  clinker  to  finished 
cement,  is  in  general  quite  similar  to  that  described 
for  the  Iqst  two  stages  in  the  reduction  of  the  raw 
materials. 

In  the  final  stage  of  grinding  a  small  quantity  of 
gypsum  is  introduced  with  the  clinker  to  insure  a  set¬ 
ting  time  which  will  be  convenient  for  making  concrete. 
At  least  78  per  cent  of  the  finished  cement  must  be 
fine  enough  to  pass  through  a  sieve  having  40,000 
meshes  per  square  inch.  Such  a  sieve  has  a  finer  weave 
than  most  silks,  and  will  hold  water.  The  cement  after 
sampling  and  testing  to  insure  full  compliance  with  the 


80 


ENGINEERING  NEWS-RECORD 


Vol.98.  No  J 


Standard  Specifications,  is  held  in  bulk  in  larKe  storajfe 
bins  until  placed  in  weiKhed  packaKes  for  shipment. 

The  United  States  Bureau  of  Mines  reported  138 
cement  plants  in  the  United  States  in  1925,  located  in 
29  states,  thus  briuKinj?  the  product  near  to  most  im¬ 
portant  consuminjf  markets.  The  capital  investment  in 
plant  is  hijrh  and  the  rate  of  capital  turnover  about  once 
in  two  years.  Manufacturers  have  had  to  rely  upon  u 
lar^e  volume  of  business  for  profits  on  their  product 
which  sells  for  a  lower  price  per  pound  than  any  other 
highly  manufactured  article. 

Increasing  Productivity 

The  above  brief  outline  of  the  manufacture  of  port- 
land  cement  will  assist  in  a  better  understanding  of 
some  of  the  following  im¬ 
provements  which  have 
recently  been  made  by  the 
indu.stry  in  this  country. 

The  greatest  problem 
of  our  cement  indu.stry 
during  the  last  few  years 
has  been  to  keep  cement  a 
relatively  cheapcommodity 
in  the  face  of  the  tre¬ 
mendous  increase  in  most 
of  the  e.s.sential  elements 
which  make  up  its  cost, 
and  at  the  same  time  pre¬ 
serve  and  improve  the 
quality  of  the  product. 

The  United  States  Geolog¬ 
ical  Survey  for  1923  in 
comparing  prices  of  build¬ 
ing  materials  for  Decem¬ 
ber,  1923,  with  1913 
prices  says;  “But  a  few 
materials  of  minor  im¬ 
portance  show  a  smaller 
percentage  of  increase 
than  cement.”  An  in- 
crea.se  in  the  strength  re¬ 
quirements  of  the  stand¬ 
ard  specifications,  adopted 
in  the  summer  of  1926, 
reflects  the  general  im¬ 
provement  that  has  been  made  in  quality  of  product. 

A  recent  statement  of  the  United  States  Bureau  of 
Labor  Statistics,  showing  an  increase  of  57.8  per  cent 
in  man-hour  productivity  in  our  cement  industry  in  the 
period  from  1914  to  1925,  was  said  to  be  the  greatest 
production  increa.se  of  the  four  indu.stries  analyzed  by 
the  department. 

Some  of  this  improvement  in  man-hour  productivity 
has  been  due  to  the  increased  use  of  machinery  by  the 
industry.  The  inve.stment  per  worker  in  the  cement 
indu.stry  is  estimated  to  be  about  $13,000,  and  is  con¬ 
siderably  above  the  average  investment,  which  in  the 
1919  census  was  $4,888  per  worker  in  manufactures  in 
the  United  States. 

Some  of  the  improvement  in  man-hour  productivity 
is  unquestionably  due  to  the  better  conditions  of  our 
industry  which  have  grown  out  of  the  splendid  Accident 
Prevention  Work  of  the  Portland  Cement  Association. 
In  1925  there  were  47  cement  plants  which  made  a 
better  safety  record  than  the  best  cement  plant  in  1919. 


Detailed  Improvements 

As  a  means  of  increasing  output  and  improving  fu.  i 
efficiency  the  old  standard  6  x  60-ft.  rotary  kilns  ha\ 
been  generally  di.scarded.  and  tho.se  of  greater  lengt' 
and  diameter  employed.  Diameters  of  10  to  12  ft.  and 
lengths  of  175  to  250  ft.  are  not  uncommon,  whil. 
lengths  up  to  330  ft.  on  wet  material  are  coming  into 
u.se.  The  most  suitable  diameter  and  length  in  eai;i 
case  depends  among  other  factors  upon  the  total 
capacity  of  plant,  character  of  material,  and  the  u.se  id 
waste  heat  boilers.  Special  insulation  has  been  used 
between  the  kiln  shell  and  the  brick  lining  to  prevent 
radiation  los.ses,  except  in  the  hottest  zone  where  radin 
tion  seems  to  be  necessary  in  order  to  preserve  the 
materials  out  of  which  the  kiln  and  lining  are  made. 

More  general  effort 
have  been  made  to  utilizi' 
the  heat  in  the  finished 
clinker  as  it  leaves  the 
kiln.  In  some  cases  re 
finements  in  the  mean  s 
for  accomplishing  this 
have,  becau.se  of  the  tem¬ 
peratures  involved,  led  to 
operating  delays  which 
more  than  offset  the  fue' 
economy.  The  mo.st  re 
cent  clinker  coolers  form 
an  extension  of  the  lower 
end  of  the  kiln  and  re¬ 
volve  with  it. 

The  heat  in  the  stack 
ga.ses  from  rotary  kilns  is 
being  more  fully  utilized 
than  heretofore  by  means 
of  waste  heat  boilers  and 
economizers.  These  are 
more  generally  used,  and 
the  newer  installations  in¬ 
clude  boilers,  settings  and 
auxiliaries  designed  for 
this  special  purpo.se,  with 
a  view  to  overcoming 
.some  of  the  difficulties 
found  in  the  earlier  in¬ 
stallations  with  boilers 
designed  for  power  plant  condition.s.  There  were  57 
waste  heat  installations  in  use  or  under  contract  in 
1926,  against  4  in  1915.  Wa.ste  heat  boilers  are  now 
designed  for  a  much  higher  velocity  of  gases  than 
formerly,  since  it  has  been  found  that  this  increases 
the  rate  of  heat  transfer  through  the  boiler  tubes,  and 
the  gas  pas.sages  have  been  made  considerably  longer, 
since  this  tends  to  reduce  the  exit  gas  temperature. 
These  changes  have  caused  a  considerably  greater  re¬ 
sistance  in  the  boiler  and  have  put  more  work  on  the 
exhaust  fan,  which  is  installed  after  the  boiler  and 
economizer.  These  exhaust  fans  have  been  improved 
in  design  and  material. 

The  tendency  has  been  toward  a  higher  steam  pres¬ 
sure,  more  superheat  and  the  utilization  of  the  steam  in 
prime  movers  with  better  steam  efficiency  than  hereto¬ 
fore  used  in  the  industry.  Pre.ssures  of  225  lb.  are  com¬ 
mon  in  new  installations,  and  superheat  of  100  deg. 

There  has  been  a  tendency  to  substitute  a  few  large- 
capacity  units  for  a  greater  number  of  smaller  units  in 
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Such  a  standard  product  can  be  most  readily  and 
cheaply  provided  at  the  many  centers  of  use  throughout 
the  country,  can  be  handled  with  a  minimum  investment 
by  the  retailer,  and  can  provide  for  all  the  needs  of  the 
builder  except  possibly  in  certain  extreme  cases. 

The  extensive  research  into  the  factors  affecting  the 
use  of  cement  in  concrete  which  has  been  carried  on 
for  about  twelve  years  in  the  laboratory  of  the  Portland 
Cement  A.ssociation,  and  which  has  received  world-wide 
recoirnition,  has  been  supplemented  durin>r  the  la.st  two 
years  by  research  on  the  constitution  of  portland  cement 
tarried  on  by  the  association,  in  co-operation  with  the 
United  States  Bureau  of  Standards,  in  Washintfton. 
These  researches  are  Kivint;  an  increasin^r  fund  of  ac¬ 
curate  information,  upon  which  improvements  in  manu¬ 
facture,  in  use.  and  in  specifications  for  jairtland  cement 
can  be  .safely  ba.sed,  thus  insuring  better  cement,  better 
concrete,  and  a  sound  development  of  the  industry. 

Foreign  Competition 

Notwithstandinjr  the  improvements,  and  efficiency  in 
our  industry  as  heretofore  noted,  the  lower  standards 
of  living  and  the  depreciated  currencies  in  parts  of 
Europe  have  created  conditions  which  make  it  impos¬ 
sible  for  the  American  cement  manufacturer  to  meet 
the  price  competition  of  foreign  cements  at  certain 
points  alonK  our  sea-coast.  Pre.sent  conditions  provide 
ocean  freitfht  rates  which  are  less  for  a  3,000-mile 
movement  than  are  freight  rates  for  a  few  hundred 
miles.  There  is  no  likelihood  of  an  early  material 
change  in  the  factors  causing  this  situation. 

In  the  European  country  from  which  comes  most  of 
the  cement  imported  free  of  duty  into  the  United  States, 
a  cement  plant  man-hour  costs  about  one-fifth  that  of 
an  American  man-hour  in  our  cement  plants.  This 
lower  wage  rate  enters  into  the  direct  labor  cost  of 
cement,  and  also  into  the  cost  of  all  fuel  and  supplies 
and  into  their  transportation,  as  well  as  into  the  cost 
of  the  machinery  and  buildings  composing  the  plant, 
and  hence  into  the  interest  and  depreciation  charges 
ba.sed  thereon.  So  that,  with  similar  machinery  and 
processes  in  both  countries,  there  is  a  big  difference  in 
costs,  over  which  the  American  manufacturer  has  no 
control. 

Our  cement  industry  is  without  tariff  protection  on 
shipments  of  cement  from  countries  which  admit  cement 

free  of  duty,  in  accord¬ 
ance  with  reciprocal  tariff 
—  ideas.  But  there  can  be 

-pv  no  reciprocal  trade,  in 

— ■  ■  -  such  a  commodity,  under 

T  A  J  existing  conditions.  Un- 

/iB  \  less  we  are  ready  to  accept 

^  standard  of  living  of 

^ the  European  countries 
WfflfiiiiTM I which  cement  is  im- 

warranted, 
and  is  in  fact  immediately 
-•  •■fiffuired,  if  the  cement  in- 

/JH'  r  ‘iustry  in  this  country  is 

(  to  be  able  to  continue  its 

\  heretofore  excellent  rec- 

^  ,  f  r  '  ord  in  meeting  and  sur¬ 
mounting  the  difficulties 
of  its  environments. 


crushing  and  grinding  machinery,  and  to  adopt  ma¬ 
chinery  requiring  the  least  attention  and  repairs,  even 
at  the  expense  of  slightly  more  power. 

Power  transmission  belts  and  line  shafts  are  dis¬ 
appearing.  Individual  direct-connected  induction  motor 
drives  sometimes  involving  speed  reduction  gear  of  con¬ 
siderable  capacity  are  common  practice.  Synchronous 
and  super-synchronous  motors  are  well  adapted  to  many 
situations  in  cement  plants.  Units  up  to  600  kw.  are  used. 

Conveying  and  elevating  machinery  has  tended  to 
become  more  simplified  and  more  rugged.  Pneumatic 
conveying  devices  have  been  successfully  used  on  fine 
materials,  especially  pulverized  coal  and  cement.  The 
overhead  traveling  crane  placed  in  a  suitable  storage 
building  of  considerable  length  handles  large  quantities 
of  heavy  materials.  Gypsum,  stone,  clinker  and  coal  can 
be  stored  in  a  single  building  properly  placed  and  one 
crane  delivers  them  to  points  of  use. 

Steam  or  electric  shovels  of  large  capacity  and  im¬ 
proved  ruggedness,  frequently  with  caterpillar  mount¬ 
ing,  perform  the  quarry  work  as  in  other  indu.stries. 

Storehouses  for  finished  cement  have  increased 
greatly  in  capacity.  Notwithstanding  the  tendency 
toward  winter  building  construction  because  of  econ¬ 
omies  thereby  possible,  the  seasonal  character  of  the 
cement  industry  makes  large  storage  capacity  inevitable, 
as  well  as  means  for  handling  cement  efficiently  in  and  out 
of  storage.  Concrete  silos  adapted  from  designs  largely 
u.sed  for  grain  elevators  are  used  in  new  installations. 

Much  study  has  been  given  to  devices  for  controlling 
the  many  kinds  of  dust  incident  to  the  manufacture  of 
cement,  but  because  of  the  individual  pecularities  found 
the  problem  is  a  difficult  one. 

The  general  character  of  construction  in  our  cement 
plant.s  has  been  rapidly  improved  and  the  fire  hazard 
thus  greatly  reduced,  insuring  continuity  of  operation. 

Automatic  systems  for  weighing  and  proportioning 
with  improved  methods  of  mixing  and  blending  have 
helped  in  the  chemical  control  of  the  constant  stream 
of  materials  passing  through  the  average  cement  plant, 
assuring  greater  uniformity  in  product  and  in  results. 

Better  Concrete 

The  view  that  cement  is  but  one  of  the  elements  which 
go  into  the  manufacture  of  concrete  and  that  the  qual¬ 
ity  of  the  concrete  to  be  obtained  can  be  varied 
within  wide  limits  by  dif¬ 
ferences  in  proportioning  _ ^ 

and  mixing  these  elements  .J- 
and  in  placing  the  con-  < 

Crete  is  largely  confirmed 

Unlike  other  products  llalLI  1 1  /  /  f 
which  come  to  the  user  in  <  | 

finished  form  and  hence 

require  large  variety,  '5  rl 

cement  by  its  nature  is 

more  convenient  for  the 

average  user  when  of  a 

proper  standard  quality. 

The  user  can  then  more  — 
readily  predict  the  results 
in  concrete  produced  by  " 
known  methods,  securing 
with  one  cement  a  great 
variety  of  quality  and 
strength  In  concrete. 
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One  of  four  articles  in  this  issue  recording  progress 
in  the  allied  fields  of  engineering 


How  the  Steam  Power  Plant  Is 
Keeping  Up-to-Date 

By  C.  H.  BERKY 

Ansuriatf  Editor  of  ‘‘l‘oicrr,"  Stti  York  (Ulu 

Steam  the  dominant  medium  for  power  generation — Major  steam 
plant  losses  and  methods  of  attacking  them — Industrial  plant 
economy  secured  by  combining  power  and  heating  requirements 


IN  A  BRIEF  review  it  is  impossible  to  deal  exhaus¬ 
tively  with  a  subjevt  so  broad.  The  effort  will  there¬ 
fore  be  confined  to  the  discu.ssion  of  a  few  of  the 
newer  features  of  .steam  power  plant  desi>rn  that  have 
recently  been  the  subject  of  considerable  publicity.  An 
effort  will  be  made  to  strip  them  of  the  aura  of  maKic 
that  surrounds  them  in  the  lay  mind  and  to  point  out 
their  merits  from  an  enj?ineerinK  point  of  view,  and 
their  beariiiK  in  the  reduction  of  los.ses. 

A  word  as  to  units  of  laiye  size.  The  pa.st  year  has 
seen  the  record  thrice  broken  in  the  turbine  field.  An 
H0,000-kw.  unit  is  running  in  Bnwklyn,  a  160,00()-kw. 
unit  is  beinjr  built  for  service  in  New  York,  and  an 
order  has  been  placed  for  a  208,000-kw.  unit  for  the 
FhicaKo  district,  the  latter  for  a  new  plant  designed  to 
hou.se  five  such  units.  Boilers  also  are  jfrowiiiK.  The 
larj?e.st  thus  far  is  a  unit  of  41,000  sq.ft,  that  went  into 
.service  during  the  year  1926.  This  would  rate  as  4,100 
boiler-horsepower  accordiiiK  to  the  old  scheme  of  rating 
that  the  mechanical  engineer  is  trying  to  forget.  Large 
size  brings  problems  in  construction  and  handling,  but 
none  in  the  field  of  steam  generation  and  utilization. 
To  the  plant  owner  the  large  unit  brings  increased 
capacity  per  unit  of  ground  area  and  somewhat  better 
ec-onomy  in  plant  cost  and  o|)erating  expense. 

Steam  Plant  Losses 

In  considering  the  function  of  various  devices  in  the 
plant  for  reducing  lo.sses,  it  is  well  to  regard  the  plant 
as  a  whole,  from  the  outside  l<K)king  in,  as  it  were. 
From  this  point  of  view,  there  are  only  six  paths  by 
which  energy  is  lost: 

Boiler  room  lo.sses: 

Through  the  chimney. 

Through  the  ash  pit. 

Through  the  boiler  blow-off  line. 

Engine  or  turbine  room  los.ses: 

Through  the  conden.ser. 

Plant  losses: 

Through  the  “radiation”  of  heat. 

Through  leaks. 

The  chimney  loss  lies  in  the  di.scharge  of  hot  gas  that 
might  have  yielded  heat  for  useful  ends,  and  in  the 
passage  of  excess  air  through  the  furnace  in  excess  of 
that  re<iuired  for  good  combustion.  This  air  enters  cold 
and  is  discharged  hot.  In  addition,  there  is  the  loss  due 
to  the  di.scharge  of  unburned  combustible  gaseous  con¬ 
stituents.  Their  presence  is  an  evidence  of  bad  combus¬ 


tion  conditions,  and  the  remedy  lies  in  the  control  of  the 
fires. 

The  ash-pit  loss  is  principally  a  loss  of  fuel  that 
should  have  been  burned.  In  a  hand-fired  plant,  the 
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furnace  refu.-e  is  frequently  one-third  or  ev’en  one-half 
combu.stible  material — coke,  most  of  which  could  have 
been  burned  with  proper  attention.  The  fact  that  the 
refuse  is  di.scharged  hot  also  represents  a  loss,  but  ordi¬ 
narily  this  is  small,  and  no  serious  efforts  have  been 
made  to  overcome  the  obvious  difficulties  of  recovering 
this  heat. 

The  lo.ss  through  the  boiler  blow-off  line  is  direct  and 
sometimes  large.  Water  is  heated  to  the  boiling  point 
and  di.scharged  to  the  sewer.  There  are  two  remedies 
in  common  use.  One  is  to  reduce  the  quantity  of  water 
blown  douTi.  In  .some  plants  this  is  reduced  to  zero, 
that  is,  the  boilers  are  never  blown  down.  With  distilled 
feed  water  this  practice  seems  proper,  but  otherwise  it 
is  impossible.  But  in  any  event  excessive  blowing  down 
should  be  avoided.  The  other  remedy  is  to  provide  a 
heat  exchanger  wherein  the  blow-down  water  heats  cold 
water  en  route  to  the  boiler. 

Even  in  the  best  modern  plants,  the  loss  through  the 
condenser  usually  exceeds  half  the  heat  supplied  in  the 
fuel.  Carried  out  by  water  warmed  only  ten  or  fifteen 
degrees,  its  recovery  seems  hopeless.  The  magnitude  of 
this  loss  attracts  the  uninformed  inventor,  who  has 
given  us  numerous  perpetual  motion  machines  obscured 
behind  a  mass  of  specious  thermodynamic  reasoning  that 
looks  formidable  enough  to  prove  anything.  As  a  mat- 
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ter  of  fact,  so  far  as  present  knowledge  and  experience 
guide  us,  we  must  conclude  that  the  reduction  of  the 
condenser  loss  to  anywhere  near  zero  ia  not  only  imprac¬ 
ticable  but  is  theoretically  inconceivable.  Small  reduc¬ 
tions  are  possible,  but  complete  elimination  is  out  of  the 
que.stion.  The  reasoning  leading  to  this  conclusion  is  a 
long  story,  involving  the  whole  of  thermodynamic  theory. 
The  simple  statement  must  suffice  here. 

The  loss  of  heat  through  “radiation”  is  conspicuous 


in  many  plants  in  which  heat  insulation  has  been 
neglected.  Insulation  pays.  Lots  of  it. 

Losses  by  leakage  of  steam  and  hot  water  are  ordi¬ 
narily  inexcusable.  The  operating  engineer  is  respon¬ 
sible,  and  the  owner  should  insist  that  he  keep  his  plant 
tight,  at  the  same  time  co-operating  with  him  by  fur¬ 
nishing  adequate  tools  and  supplies. 

Another  type  of  loss  in  the  power  plant  is  financial, 
that  is,  the  cost  of  maintaining  equipment  in  first-class 
operating  condition.  This  varies  widely  with  conditions 
and  is  often  a  matter  of  serious  concern.  The  pay  roll 
for  the  plant  operating  crew  is  also  subject  to  some 
variation. 

How  the  Losses  Are  Attacked 

In  general,  the  method  of  attacking  any  lo.ss  is  two¬ 
fold — reduction  at  the  source  by  improvement  of  the 
process  and  reclamation  for  heating  combustion  air  and 
boiler  feed  water.  Since  both  air  and  water  are  ini¬ 
tially  at  low  temperature,  they  can  utilize  heat  from 
relatively  low  temperature  sources  and  hence  furnish  a 
ready  means  for  the  recovery  of  waste. 

There  are  seven  features  of  power  plant  equipment 
and  method  that  have  been  lately  in  the  limelight: 

Higher  steam  pressures  and  temperatures. 

Steam  extraction  for  heating  feed  water. 

Steam  reheating. 

Pulverized  coal. 

Economizers. 

Air  preheaters. 

Water-  and  air-cooled  furnace  walls. 

Each  of  these  is  a  direct  attack  on  one  or  more  of  the 
plant  losses,  and  a  discu.ssion  of  the  manner  and  the 


extent  of  the  effectiveness  of  the.se  methods  may  In- 
of  value. 

Higher  Steam  Pren»ures  and  Temperatures — Increas¬ 
ing  the  pressure  and  temperature  range  through  which 
steam  expands  results  in  the  development  of  more  mech¬ 
anical  work  i)er  pound  of  .steam,  and  thus,  for  a  given 
(|uantity  of  heat  supplied  in  the  boiler  room,  it  reduces 
the  heat  lo.ss  through  the  condenser. 

The  initial  temperature  of  steam  seems  to  be  definitely 
limited  for  the  pre.sent  to  a  maximum 
of  about  750  deg.  F.,  because  no  con¬ 
struction  materials  are  available  that 
will  withstand  higher  temperatures 
without  serious  impairment  of  physi¬ 
cal  properties.  There  are  many  plants 
operating  with  steam  at  temperatures 
ranging  from  700  to  750  deg.  F.  In 
this  re.spect,  the  front  rank  of  actual 
practice  is  numerically  strong. 

With  respect  to  high  pressure  the 
leadership  ia  confined  to  a  few  pio¬ 
neers.  There  are  two  central-station 
plants  with  high-pressure  boiler  and 
turbine  units,  one  operating  at  1,200 
and  one  at  1,300  lb.  per  aq.in.  One 
large  industrial  plant  is  installing  an 
800-lb.  unit,  and  two  or  three  others 
are  projected.  In  Europe  there  are  a 
few  plants  using  1,500-lb.  steam  and 
there  ia  said  to  be  one  boiler  generat¬ 
ing  steam  at  about  3,200  lb. 

The  limit  to  high  pressure  is  largely 
in  the  coat  of  equipment.  The  high- 
pre.ssure  boilers  in  this  country  have  seamless  forged 
.steel  drums  with  walla  four  inches  thick.  Turbine  cas¬ 
ings,  piping,  and  valves  must  of  course  be  very  heavy. 
All  this  coats  money.  But  there  seem  to  be  no  new  oper¬ 
ating  difficulties.  Where  high  load  factor  makes  small 
increments  of  economy  yield  their  full  annual  return, 
increasing  use  of  high  pressures  may  be  expected. 

Steam  Extraetinn  for  Heating  Feed  Water — In  a  con¬ 
densing  plant  the  bulk  of  the  feed  water  originates  in 
the  main  condenser,  as  cold  water.  This  water  could  be 
fully  heated  by  the  hot  chimney  gas,  but  this  leaves  the 
combustion  air  still  to  be  heated,  and,  since  the  heating 
of  this  air  provides  a  simple  means  for  reducing  the 
chimney  gas  loss  to  a  low’  figure,  it  is  usually  considered 
preferable  to  heat  the  cold  water  with  steam  extracted 
or  “bled”  from  the  turbine.  The  principle  is  old.  It  was 
applied  years  ago  to  quadruple  expansion  mine  hoists, 
but  such  engines  are  scarce,  and  the  general  application 
of  this  method  has  had  to  wait  for  the  .steam  turbine, 
which  lends  itself  readily  to  such  an  arrangement. 

Since  the  water  is  to  be  heated  through  a  range  of 
200  or  300  deg.,  it  is  expedient  to  use  three  or  four 
heaters  drawing  steam  from  successively  higher  pres¬ 
sure  stages  of  the  turbine,  so  that  each  portion  of  steam 
develops  the  maximum  quota  of  mechanical  work  by 
expansion  in  the  turbine. 

Operation  on  this  regenerative  cycle  reduces  the  loss 
through  the  condenser  by  15  or  20  per  cent  because 
about  that  fraction  of  the  steam  is  withdrawn  and  never 
reaches  the  conden.ser.  Each  portion  of  steam  extracted 
fails  to  produce  the  work  it  would  have  developed  in  the 
turbine  .stages  following  its  exit,  so  that  there  is  a  small 
offsetting  loss  of  work,  but  the  net  result  is  a  material 
saving  in  the  fuel  bill.  The  equipment  for  effecting  this 
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I  type  of  plant  A  few  years  atfo,  when  pulverized  coal  was  first  vigor¬ 
ously  introduced  to  boiler  furnace  practice,  it  was  rather 
or  heatinK  the  freely  assumed  that  the  ash  pit  loss  would  be  much  h  ss 
as  for  heatinK  than  with  stokers,  since  it  seems  obvious  that  the  tiny 
s  not  to  favor  particles  of  suspended  ash  must  be  burned  completely 
free  of  combustible  material  before  they  leave  the  fur- 
it  tends  to  con-  nac-e.  Now  that  several  plants  have  bt?en  in  operation 
1  presently  lost,  for  some  time,  there  is  reason  for  questioninK  this, 
re  appears  and  although  final  conclusions  as  yet  are  impossible,  due  to 
Moisture-laden  the  difficulty  of  securing  representative  samples. 
n  more  rapidly  A  serious  problem  in  connection  with  the  use  of  pnl- 
vear  of  turbine  verized  coal  in  any  plant  is  the  disposal  of  the  ash. 
isted.  This  ef-  Without  special  preventive  measures,  a  large  proportion 

of  the  total  ash  in  the  coal 
will  be  blown  up  the  chim- 
ney.  In  cities  and  in  many 
aim  rural  localities  this  would 
Klf  be  open  to  strenuous  objw- 
Bfp;'  tion,  if  not  to  police  inter- 
t  ference.  Fortunately  there 
f  are  now  available  effective 
|w  means  for  intercepting  this 
ml  i  dust,  albeit  at  some  expense ; 
||i;j  [  and  unfortunately,  catching 
this  dust,  while  it  may  avert 
a  nuisance,  presents  a  seri- 
ous  problem  of  disposition. 
ylw  This  ash  is  a  fine  dry  pow- 
±sr^-  der.  It  cannot  be  carted 
away  in  any  open-top  ve- 
eeZT  hide,  for  even  a  light  breeze 
will  blow  the  container 
empty.  The  ash  is  not  a 
good  fill,  unless  it  can  be 
kept  wet  until  a  suitable  top 
dressing  is  applied.  Many  stoker  plants  sell  their  ash 
pit  refuse.  Thus  far  no  purchasers  have  appeared  for 
pulverized  ash. 

Economizern  —  The  economizer  is  an  old  device, 
although  for  many  years  it  was  a  structure  of  cast-iron 
tubes  unsuited  for  high-pressure  service.  During  recent 
years  steel  tube  economizers  have  been  developed.  They 
are  subject  to  corrosion  difficulties  and  are  costly.  Since 
the  water  can  be  heated  by  extracted  steam,  and  since 
the  heating  of  combustion  air  affords  a  ready  means  for 
reducing  the  chimney  gas  loss,  there  appears  to  be  a 
growing  tendency  away  from  the  use  of  economizers, 
although  they  are  far  from  obsolete.  Where  heated  air 
cannot  be  used,  the  water  heating  economizer  is  usually 
preferable  to  extracted  steam  heaters. 

Air  Preheaters — The  chimney  gas  loss  can  be  reduced 
almost  to  zero  by  preheating  the  cold  air  that  enters  the 
plant  to  support  combustion. 

The  heat  exchanger  is  a  simple  structure  of  tubes  or 
plates,  with  welded  joints,  and  no  serious  operating  dif¬ 
ficulties  are  entailed. 

In  addition  to  the  heat  recovered,  there  is  a  further 
benefit  in  improved  combustion  conditions,  and  it  now 
seems  that  air  heated  to  500  deg.  F.  can  be  used  with 
either  pulverized  coal  or  stokers  with  wholly  beneficial 
results.  As  the  art  develops  even  higher  temperatures 
may  be  used  successfully. 

With  gas  leaving  the  boiler  at,  say,  600  deg.  F.,  air 
can  be  heated  to  500  deg.  F.,  the  gas  finally  issuing  below 
200  deg.  Crediting  one  per  cent  for  each  35  to  40  de¬ 
grees  reduction  in  gas  temperature,  air  preheating  may 
decrease  the  coal  bill  by  more  than  ten  per  cent. 


process  is  expensive  in 
equipment  and  piping,  but 
under  favorable  circum¬ 
stances  pays  an  adequate 
return  in  improved  turbine 
economy  and  reduced  wear. 

Reheating  is  an  accepted  accompaniment  of  high  initial 
steam  pressure. 

Pulverized  Coal — The  principal  advantage  of  pulver¬ 
ized  coal  to  the  boiler  room  seems  to  be  in  the  reduction 
of  operating  costs,  through  the  reduction  of  labor  and 
through  the  ability  to  use  coals  of  a  wider  range  of 
quality,  so  that  better  advantage  can  be  taken  of  adverse 
market  conditions.  Coal  having  an  ash  of  low  fusing 
temperature  may  give  ri.se  to  serious  clinker  formation 
on  a  stoker,  and  yet  be  handled  with  comparative  ease  in 
pulverized  form.  How’ever,  it  is  true  for  pulverized  coal 
as  for  stokers  that  the  better  the  coal  the  better  the 
results. 

When  a  pulverized  coal  system  is  compared  with  medi¬ 
ocre  hand-firing  practice,  there  is  a  distinct  increment 
of  efficiency  in  its  favor,  but  the  same  might  be  said  of 
the  competing  stoker  installation.  For  comparable  in¬ 
stallations  it  appears  that  pulverized  coal  and  stokers 
yield  about  the  same  operating  efficiency.  It  is  impos¬ 
sible  to  conclude  from  the  meager  experience  thus  far 
available  that  either  is  definitely  superior  to  the  other 
in  efficiency  obtainable.  The  differences  come  in  the 
ease  with  which  satisfactory  performance  is  obtainable. 

It  is  true  that  the  pulverized  coal  furnace  has  lower 
banking  losses  than  the  stoker  or  hand-fired  furnace. 
Also,  with  pulverized  coal  control  is  easy  and  response 
prompt,  so  that  it  may  be  possible  in  day  by  day  opera¬ 
tion  to  approach  closer  to  test  conditions  than  can  ordi¬ 
narily  be  done  with  a  stoker  in  the  hands  of  the  usual 
fireman.  Automatic  control  of  either  stoker  or  pulver¬ 
ized  coal  furnace,  however,  somewhat  mitigates  this 
discrepancy. 
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Water-Cooled  Furnace  Wails — The  water-cooled  fur-  hijrh  back  pressure,  and  of  extraction  turbines,  char- 
nace  wall  is  widely  used  in  an  effort  to  reduce  main-  acterizes  this  field,  and  intrenious  troverning  systems  are 
tenance  costs  through  the  displacement  of  refractories  used  whereby  pressures  can  be  controlled  within  narrow 
subject  to  severe  service  conditions  due  to  increasinK  limits.  Plant  owners  having  a  combined  power  and  heat 
rates  of  heat  liberation  per  cubic  foot  of  furnace  volume,  demand  will  do  well  to  study  their  situation  with  care. 
The  life  of  a  refractory  wall  can  be  considerably  in-  or  to  secure  the  services  of  a  competent  consultinR  engi- 
croased  through  air  cooling.  The  air  required  to  support  neer  to  do  it  for  them.  The  rewards  are  often  very 
combustion  of  the  fuel  is  led  through  ducts  in  the  fur-  considerable. 

nace  walls.  This  cools  the  brick  and  heats  the  air,  so  m  ^  a  e  t 

that  wall  maintenance  ia  rednced.  However,  it  haa  Thermo-Chemieal  Treatment  of  Coal 

not  proven  practicable  to  heat  the  air  to  a  high  tempera-  There  has  recently  been  much  talk  of  preparing  lubri- 
ture.  and  the  cooling  of  the  wall  is  not  as  effective  as  eating  oil,  fuel  oil,  gasoline,  and  the  like,  by  various 
might  be  wished.  Water  cooling  is  better.  treatments  of  coal,  with  coke  as  a  byproduct.  While  it 

The  water-cooled  furnace  wall  is  by  no  means  new.  is  true  that  several  such  processes  have  been  demon- 
internal  furnace  boilers,  of  the  Lancashire,  Scotch  strated  on  a  laboratory  or  sub-commercial  scale,  and 

marine,  locomotive  and  Continental  types  have  been  used  that  one  or  two  coal  treating  plants  are  in  successful 
for  years.  Recent  progress  has  been  in  the  development  commercial  service,  it  ia  nevertheless  safe  to  say  that 

of  designs  adapted  to  the  water-tube  boiler.  These  build  for  the  present  the  power  plant  owner  need  not  concern 

a  wall  entirely  or  partly  of  water  tubes  connected  to  the  himself  too  seriously  with  these  possibilities.  Present 
boiler,  or  comprising  a  separate  boiler.  These  tubes  markets  for  the  liquid  products  in  this  country  car 
may  be  exposed  directly  to  the  furnace  gas  or  protected  hardly  support  the  expense  of  preparing  them  from  coal, 
by  a  metal  or  refractory  covering  shrunk  or  bolted  to  As  the  petroleum  resources  of  the  United  States  ap- 
the  tube.  Naturally  these  tubes  receiving  direct  radia-  proach  exhaustion,  as  predicted  for  the  not  too  remot« 
tion  from  the  fire,  absorb  heat  at  high  rates,  and  future,  the  inevitable  rise  in  prices  will  open  the  waj 
accordingly  they  displace  a  disproportionately  large  for  these  methods  of  coal  processing  which  are  already 

amount  of  ordinary  boiler  surface,  so  that  the  develop-  coming  into  prominence  in  Europe. 

ment  of  the  water-cooled  wall  has  led  to  radical  modifica-  rntirln  inn 

tions  in  the  design  of  the  boiler.  •  conclusion 

Thus  far  there  are  few  fully  water-cooled  furnaces  in  The  art  of  power  plant  design  is  alive  and  active,  an( 
service,  so  that  results  cannot  safely  be  predicted.  Some  accordingly  this  article  has  had  to  speak  of  opinion  an( 
engineers  fear  that  ignition  will  be  difficult  and  com-  preference  and  tendency.  There  is  no  one  be.st  plant  de 
bustion  incomplete.  Others  fear  that  the  exposed  tubes  sign.  Each  undertaking  involves  its  own  set  of  circum 
will  be  in  danger  of  failure  from  overheating.  For  the  stances,  and  a  perfect  solution  for  one  plant  might  be  j 
ignition  and  combustion  difficulties  preheated  air  may  very  indifferent  job  elsew'here.  The  growing  demanc 
prove  to  be  a  complete  solution.  For  the  tube  failures,  for  high  economy  in  total  power  cost,  including  the  cos 
should  they  develop,  there  are  remedies  in  the  rearrange-  of  money  as  well  as  that  of  fuel  and  labor,  can  be  me 
ment  of  the  water  circulating  system  of  the  boiler.  only  by  the  application  of  high  talent.  The  mechanics 

engineer  is  measuring  up  to  the  need,  and  his  succes 
The  Industrial  Plant  thus  far  aiicrurs  well  for  his  ahilitv  to  carrv  on. 
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News  of  the  Week 

Current  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Work  on  Elevated  Highway  at 
New  York  to  Start  Soon 

SppakinR  before  the  New  York  Section 
of  the  American  Society  of  Civil  Engi¬ 
neers  on  Jan.  6,  C.  M.  Pinckney,  chief 
engineer,  office  of  the  president,  Bor¬ 
ough  of  Manhattan,  stated  that  the 
test  borings  had  been  completed  for 
the  foundations  of  the  proposed  ele¬ 
vated  highway  along  the  west  side  of 
Manhattan  Island  from  Canal  St.  to 
77nd  St.,  that  the  location  work  would 
be  completed  in  February,  and  that  it 
was  hoped  to  be  able  to  ask  for  bids  by 
mid-summer.  The  present  plans  call  for 
a  single  deck  for  six  lanes  of  traffic 
with  provision  in  the  footings  and  col¬ 
umns  for  the  construction  of  a  second 
deck  when  required. 


Two  New  Members  Added  to 
Firm  of  Metcalf  &  Eddy 

The  firm  of  Metcalf  &  Eddy,  consult¬ 
ing  engineers,  Boston,  has  been  en¬ 
larged  by  the  admission  of  Arthur  L. 
Shaw  and  E.  Sherman  Chase  as  part¬ 
ners,  both  of  whom  have  been  with 
Metcalf  &  Eddy  for  a  number  of  years. 
Mr.  Shaw  joined  the  staff  soon  after 
his  return  from  Germany,  where  he 
was  in  the  Army  of  Occupation  as  cap¬ 
tain  of  the  301st  Engineers.  Mr.  Chase 
had  been  assistant  engineer  of  the  New 
York  State  Department  of  Health  for 
several  years  before  joining  the  firm. 
The  firm  will  move  into  the  new  Statler 
Building,  as  soon  as  completed,  prob¬ 
ably  about  Feb.  1. 


No  Decision  Yet  on  Newark  Bay 
Bridge  Closing  Plea 

A  report  to  the  effect  that  the  War 
Department  had  decided  not  to  author¬ 
ize  the  closing  of  the  draw  spans  of 
the  bridges  across  the  Passaic  and 
Hackensack  Rivers  and  Newark  Bay 
for  two  hours  night  and  morning,  in 
order  to  facilitate  the  movement  of 
commuter  traffic  to  and  from  New 
York  City,  recently  published  in  New 
York  and  New  Jersey  papers  was  made 
without  foundation.  The  Chief  of  Engi¬ 
neers  had  not  yet  reached  a  decision 
in  the  matter  and  no  ruling  has  been 
made  by  the  War  Department. 


Work  Begun  on  Railway  in  Maine 

Work  was  begun  on  Dec.  27  on  the 
Quebec  Extension  R.R.  in  Maine.  The 
new  line  will  extend  from  Washburn, 
Maine,  to  a  connection  with  the  Quebec 
Central  at  Lake  Frontier  in  Quebec,  a 
distance  of  111  miles.  The  certificate 
of  the  Interstate  Commerce  Commis¬ 
sion  authorizing  construction  of  the 
railroad  would  have  expired  on  Dec. 
31  if  work  had  not  been  started.  The 
estimated  cost  of  the  line  is  ^5,000,000. 


Toll  Bridge  Interests  Plan 
United  Front 

Movement  Is  Initiated  Against 
Regulation — State  Highway 
Officials  Reply 

A  movement  to  unite  all  toll  bridge 
interests  for  mutual  protection  against 
legislation  and  regulation  has  been  ini¬ 
tiated  by  E.  T.  Watson,  of  the  New 
Orleans  Pontchartrain  Bridge  Co.,  who 
has  called  a  meeting  of  these  interests 
at  St.  Louis  on  Jan.  17.  The  call  for 
the  meeting,  issued  Dec.  23,  says: 

“After  careful  consideration,  Mr. 
Klatt  of  the  American  Toll  Bridge  Corn- 


Engineering  Fifty  Years 
Ago 

From  Engineering  Nete* 

Jan.  13,  1877 

HE  canal  question  is  likely 
to  come  prominently  before 
the  New  York  Legislature.  The 
business  of  the  main  lines  has 
shown  a  great  falling  off,  and 
although  the  tolls  have  been  low, 
a  still  further  reduction  is  asked 
;  for.  The  Buffalo  Board  of 
I  Trade  has  asked  that  only  suffi¬ 
cient  tolls  be  taken  to  provide 
for  the  repairs,  thus  cutting  off 
the  State  from  any  prospect  of 
revenue.  This  request  is  an  ad¬ 
mission  that  the  canals  have 
failed  to  do  what 'was  expected 
of  them.  .  .  . 

I  If  the  canals  cannot  be  made 
to  pay  their  own  expenses,  it  is 
suggested  that  they  should  be 
sold.  No  business  man  would 
retain  property  on  which  he  was 
experiencing  a  continual  loss, 
and  if  careful  and  economical 
management  by  the  State  cannot 
make  them  pay,  they  ought  to  be 
disposed  of  to  parties  who  might 
believe  they  could  make  them 
do  so,  if  such  persons  can  be 
found. 


pany,  the  officers  of  our  company  as 
well  as  its  directors — who  are  all  in¬ 
vestment  bankers — feel  that  it  is  an 
opportune  time  for  all  toll  bridge  com¬ 
panies  to  unite  in  one  national  associa¬ 
tion  similar  to  that  which  is  now  in 
existence  for  public  utilities,  railroads, 
banking  and  investment  banking. 

“There  are,  at  the  present  time,  at 
least  150  toll  bridges  in  operation  in 
the  United  States,  a  few  are  in  course 
of  construction  and  many  more  are  con¬ 
templated.  By  forming  a  national  asso¬ 
ciation  to  act  as  a  clearing  house  for 
our  mutual  problems,  for  exchange  of 
ideas,  for  the  securing  of  statistical 
data,  construction  problems,  toll  collec¬ 
tion  methods,  and  to  look  after  all  leg- 
(rontinued  on  p.  94) 


Report  Made  on  Steam  Operation 
of  Moffat  Tunnel 

J.  G.  Sullivan,  former  chief  engineer 
of  the  Canadian  Pacific  Ry.,  under 
whose  direction  the  Connaught  tunnel 
in  the  Canadian  Rockies  was  built,  has 
made  a  report  to  the  Denver  &  Salt 
Lake  R.R.  on  the  feasibility  of  steam 
operation  through  the  Moffat  tunnel  and 
on  the  type  of  ventilation  to  be  used. 
When  construction  of  the  tunnel  was 
started  it  was  generally  supposed  that 
electric  traction  would  be  used  on  ac¬ 
count  of  the  great  leng^th  of  the  tunnel. 


Work  Started  on  New 
Hydro  Plant 

Work  has  been  started  on  a  new 
hydro-electric  plant  on  the  north  fork 
of  the  Rogue  River  in  Oregon  by  the 
California-Oregon  Power  Co.,  according 
to  an  announcement  by  H.  M.  Byllesby 
&  Co.  The  new  plant  will  have  an 
initial  capacity  of  22,000  hp.  and  an 
ultimate  capacity  of  66,000  hp.  It  will 
be  known  as  Firo.spect  No.  2.  There 
will  be  a  diversion  dam  two  miles  above 
the  power  plant,  6,600  ft.  of  open  canal, 
3,100  ft.  of  wood  pipe  and  980  ft.  of 
steel  penstock.  The  plant  will  operate 
at  a  head  of  approximately  600  ft.  The 
initial  installation  is  expected  to  be 
completed  by  Oct.  1,  1927,  at  an  esti¬ 
mated  cost  of  $3,250,000. 


Alabama  Power  Co.  to  Reconstruct 
Upper  Tallassee  Plant 

Early  this  spring  the  Alabama  Power 
Co.  will  begin  the  reconstruction  of  the 
Upper  Tallassee  hydro-electric  power 
plant  on  the  Tallapoosa  River  near 
Montgomery,  Ala.  The  present  plant 
develops  a  head  of  36  ft.  and  has  an  in¬ 
stallation  of  only  8,500  hp.  The  new 
plant  will  develop  a  head  of  57  ft.  and 
the  initial  installation  will  be  2  units 
of  25,000  hp.  each  with  provision  for 
a  third  unit  of  similar  capacity. 

The  construction  work  will  be  carried 
on  by  the  Dixie  Construction  Company, 
the  construction  unit  of  the  Alabama 
Power  Co.,  which  will  build  its  camp 
between  the  Upper  Tallassee  dam  site 
and  the  Lower  Tallassee  dam  site  so 
that  the  redevelopment  of  the  lower  site 
can  be  undertaken  when  the  construc¬ 
tion  work  at  the  upper  site  is  finished. 


Hudson  Bay  Railway  Progress 

A  start  has  been  made  on  the  work 
of  laying  rails  on  the  uncompleted  92 
miles  of  the  Hudson  Bay  Ry.  The  ap¬ 
proaches  to  the  Kettle  Rapids  bridge, 
on  the  north  side,  have  been  completed, 
and  it  is  planned  to  lay  the  rails  to 
the  Limestone  River  this  winter  if 
weather  permits,  so  that  footings  for 
the  Limestone  bridge  can  be  put  in  be¬ 
fore  spring. 
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State  Gasoline  Tax  Upheld  by 
U.  S.  Supreme  Court 

In  a  series  of  decisions  without  writ¬ 
ten  opinions,  the  U.  S.  Supreme  Court 
on  -Ian.  10  dismissed  four  cases  which 
sounht  to  invalidate  state  laws  requir- 
iiijr  reKistration  fees  for  motor  vehicles 
an"(l  imposing  gasoline  taxes.  The 
effect  is  to  sustain  state  laws  with 
these  requirements.  On  the  authority 
of  prior  decisions  involving  similar 
questions,  the  high  court  dismissed  the 
ca.-^es  on  the  ground  of  lack  of  juris¬ 
diction. 

Two  cases  from  Washington  State, 
\V.  S.  Cunningham  and  others,  and 
Walter  Nelson  and  others,  against 
W.  G.  Potts,  state  treasurer,  had  been 
brought  in  the  U.  S.  District  Court, 
seeking  to  have  the  gasoline  tax  and 
the  registration  law  nullified  on  the 
ground  they  were  violative  of  the  fed¬ 
eral  constitution  as  interfering  with 
interstate  commerce  and  violative  of 
the  Federal-Aid  Act.  It  was  claimed! 
the  Federal-Aid  Act  provided  that 
roads  improved  with  federal  funds 
should  be  free  from  tolls  of  every  kind, 
and  that  the  registration  fee  and  the 
gasoline  sales  tax  were,  in  effect,  tolls. 
The  di.strict  court  had  dismissed  these 
bills,  and  is  upheld  by  the  Supreme 
Court. 

In  the  cases  of  L.  Anthony  and  others 
and  I.  S.  Martine  and  others  against 
Sam  A.  Kozer,  secretary  of  state  of 
Oregon,  it  was  claimed  that  the  gaso¬ 
line  tax  was  illegal  and  violative  of  the 
Federal-Aid  Act.  The  return  of  more 
than  $6,000,000  collected  under  this  tax 
was  sought  in  this  suit.  The  U.  S.  Dis¬ 
trict  Court  for  Oregon  had  dismissed 
these  suits  and  the  Supreme  Court  up¬ 
holds  this  action. 

In  all  four  cases,  the  lower  courts 
had  held  that  there  was  no  cause  for 
action,  that  the  registration  require¬ 
ment  was  a  reasonable  state  matter 
and  that  the  gasoline  tax  was  a  tax  on 
sale  and  not  upon  use. 


State  Commissions  Cannot 
Control  Interstate  Utility  Rates 

A  state  public  utility  commission 
cannot  regulate  electric  rates  where 
the  current  is  transmitted  from  one 
state  to  another,  and  the  only  method 
of  obtaining  control  over  a  contract  of 
an  interstate  character  is  through  Con¬ 
gress,  the  United  States  Supreme  Court 
held  Jan.  3  in  the  appeal  of  the  Public 
Utilities  Commission  of  Rhode  Island 
and  the  Narragansett  Electric  Lighting 
Co.  from  a  decision  of  the  Rhode  Island 
Supreme  Court  in  favor  of  the  Attle¬ 
boro  Steam  &  Electric  Co.  Justice  San¬ 
ford  delivered  the  opinion  for  the 
majority,  upholding  the  state  court, 
while  Justice  Brandeis  dissented. 

In  1917  the  Attleboro  company,  sup¬ 
plying  electricity  in  Attleboro,  Mass., 
and  vicinity,  contracted  with  the  Narra¬ 
gansett  company,  operating  a  plant  at 
Providence,  R.  I.,  to  supply  it  with  cur¬ 
rent  at  the  state  line  and  thereafter 
dismantled  its  steam  plant  at  Attleboro. 
After  having  attempted  to  have  this 
20-year  contract  revised  by  agreement 
with  the  Attleboro  company,  the  Narra¬ 
gansett  company  filed  a  new  schedule 
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with  the  Rhode  Island  Public  Utilities 
Commission,  which  held  a  hearing  and 
allowed  the  new  schedule  for  this  con¬ 
tract  on  the  ground  the  rate  was  too 
low  and  causing  a  loss  which  was  un¬ 
fair  to  the  Rhode  Island  customers  of 
the  Narragansett  company.  The  Attle¬ 
boro  company  appealed  to  the  Rhode 
Island  Supreme  Court  on  the  ground 
the  State  Commission  had  exceeded  its 
authority  and  that  its  order  interfered 
with  the  commerce  clau.se  of  the  fed¬ 
eral  constitution.  That  court  held  the 
order  void  and  the  case  was  appealed 
to  the  United  States  Supreme  Court. 

Inasmuch  as  the  new  schedule  of 
rates  would  apply  to  an  interstate  con¬ 
tract  and  that  its  effect  upon  interstate 
business  would  not  be  merely  inciden¬ 
tal,  the  Supreme  Court  held  that  the 


Four  Killed  When  Steel  | 
Derrick  Mast  Falls 

Four  men  were  killed  or  fatally  | 
injured,  and  seven  others  hurt  | 
Jan.  7  when  a  lattice-steel  der- 
I  rick  mast  fell  while  being  erected 
I  at  Broad  St.  and  Exchange  Place, 
i  New  York  City,  where  the 
;  Thompson-Starrett  Co.  is  con¬ 
structing  an  office  building  for 
the  Equitable  Trust  Co. 

The  derrick,  with  a  boom  about 
85  ft.  long  and  a  mast  about  100 
ft.,  was  being  raised  to  its  sec- 
i  ond-stage  position.  The  weight 
of  the  mast  was  approximately 
six  tons.  A  seat  for  the  mast  had 
been  prepared  by  placing  14x18-  ' 
in.  timbers  on  the  floor  girders  i 
and  lashing  them  down,  then  { 
placing  and  lashing  short  14x16- 
in.  timbers  as  a  seat  for  the  der¬ 
rick  footblock.  The  mast  had 
just  been  raised  by  a  stiff-leg 
operating  from  the  street.  As 
riggers  were  fastening  the  guys 
the  footblock  apparently  kicked 
out,  investigation  by  the  Bureau 
;  of  Buildings  of  Manhattan  re¬ 
vealed,  and  the  two  riggers  still 
on  the  mast  were  killed  in  the 
fall  of  the  mast.  The  boom  still 
lay  on  the  steel  awaiting  erection. 


Rhode  Island  Commission  cannot  in¬ 
crease  the  contract  rate  any  more  than 
the  Massachusetts  Commission  could 
reduce  it,  and  that  the  only  chance  for 
relief  is  in  action  by  Congress. 

Chemical  Engineering  Building 
for  Iowa  State  College 

Construction  will  be  started  in  the 
spring  on  the  first  wing  of  a  new 
chemical  engineering  building  at  the 
Iowa  State  College,  Ames,  Iowa.  This 
wing,  75x100  ft.,  will  constitute  an 
industrial  research  laboratory  which 
at  first  will  be  devoted  to  the  develop¬ 
ment  of  the  manufacture  of  paper 
from  corn  stalks  and  of  other  by¬ 
products  from  corn,  com  cobs  and  com 
stalks,  following  the  successful  research 
work  which  has  been  carried  on  for 
some  years  under  the  direction  of 
Dr.  O.  R.  Sweeney. 


Santa  Monica  Joins  Los  Angeles 
in  Sewage  Disposal  Plan 

The  cities  of  Los  Angeles  and  Santa 
Monica,  Calif.,  have  entered  into  a  con¬ 
tract  under  which  construction  can 
begin  soon  on  a  joint  trunk  sewer  that 
will  deliver  all  the  sewage  from  Santa 
Monica  and  also  from  a  considerable 
area  within  Los  Angeles  city  limiLs  into 
the  north  outfall  sewer  of  the  Los 
Angeles  system  that  discharges  into  the 
Pacific  Ocean  at  Hyperion.  This  plan 
calls  for  only  9,000  ft.  of  force  main 
instead  of  the  5-mile  force  main  con¬ 
templated  by  the  joint  agreement  at 
first  proposed.  The  plan  benefits  both 
cities  by  using  a  common  tmnk  sewer 
for  contiguous  territory  and  will  do 
away  with  the  Venice  outfall  and  will 
retain  the  Santa  Monica  outfall  for 
emergency  use  only. 

Under  the  new  plan  the  joint  sewer 
will  begin  in  Los  Angeles  territory 
north  of  Santa  Monica,  will  run  thence 
through  Santa  Monica,  delivering  to  a 
pumping  plant  in  the  Venice  district 
annexed  by  Los  Angeles  in  1925.  The 
pumping  plant  will  be  about  9,000  ft. 
north  of  the  north  outfall,  to  which  it 
will  deliver  through  a  30-in.  pipe  under 
a  maximum  pressure  of  about  .50  lb.  per 
sq.in.  Several  kinds  of  pipe  are  under 
consideration  for  this  pressure  line. 
Delivery  to  the  pumping  plant  will  be 
by  a  gravity  flow  line  of  monolithic 
construction  of  diameters  ranging  up 
to  42  in.  at  the  plant. 

The  contract  provides  for  the  distri¬ 
bution  of  the  cost  of  this  sewer  as  fol¬ 
lows:  Santa  Monica  is  to  build  the  line 
and  pay  all  costs  within  its  territory. 
Of  the  cost  of  the  work  outside  Santa 
Monica,  both  sewer  and  pumping  plant, 
Santa  Monica  is  to  pay  65  per  cent  and 
Los  Angeles  35  per  cent  except  that 
because  of  the  deeper  trenching  made 
necessary  to  serve  certain  Venice  terri¬ 
tory,  Los  Angeles  is  to  make  a  $10,000 
allowance  on  the  65  per  cent  share. 


Rail  and  Water  Terminals  to  Be 
Built  at  Halifax  and  Vancouver 

The  chain  of  new  railway  terminal 
warehouses  in  Canada  is  to  be  in¬ 
creased  by  the  erection  of  new  modern 
terminals  in  the  cities  of  Vancouver  and 
Halifax.  It  is  understood  that  separate 
companies  are  being  formed,  that  the 
financing  by  bond  issues  of  these  two 
projects  have  been  arranged  for  by 
Toronto  and  New  York  bankers,  that 
properties  in  both  cities  have  been  ar¬ 
ranged  for,  and  that  plans  are  now  in 
course  of  preparation.  The  Halifax 
terminal  will  be  known  as  the  Halifax 
Harbor  and  Railway  Terminal,  and  the 
Vancouver  terminal  as  the  Vancouver 
Harbor  and  Railway  Terminal.  Control 
of  these  compa.iies  will  be  in  the  hands 
of  the  same  interests  who  control  the 
warehouses  at  Toronto  and  Montreal. 
It  is  also  understood  that  arrangements 
in  the  city  of  Winnipeg  are  being  car¬ 
ried  out  to  include  a  local  modern  ware¬ 
house  in  this  system.  At  both  Halifax 
and  Vancouver  dry  and  cold  storage 
facilities  are  being  provided,  with  docks 
to  accommodate  ^th  ocean  vessels  and 
fishing  craft. 
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Railroads  Fail  to  A^ree  on 
New  Lines  in  Oregon 

The  Southern  Pacific  and  the  Oregon 
Trunk  Rys.  have  been  unable  to  come 
to  an  agreement  over  the  construction 
and  joint  operation  of  certain  new  rail¬ 
way  lines  in  Oregon,  according  to  a 
statement  issued  by  the  Interstate  Com¬ 
merce  Commission,  and  as  a  result  the 
commission  has  asked  the  Public  Serv¬ 
ice  Commission  of  Oregon  for  its  views 
on  the  subject. 

Early  last  summer  the  commission 
authorized  the  Somthem  Pacific,  through 
its  subsidiary  lines,  and  the  Oregon 
Trunk  Railway  Co.,  a  subsidiary  of  the 
Great  Northern  and  Northern  Pacific 
to  build  certain  new  railway  lines  in 
southwestern  Oregon  and  northern 
California  provided  they  could  come  to 
a  mutual  agreement  concerning  the 
joint  operation  of  part  of  the  new  lines 
and  portions  of  existing  lines.  Details 
of  the  proposed  construction  were  given 
in  Engineering  Newa-Record,  June  24, 
p.  1014.  No  construction  was  to  be 
undertaken  until  an  agreement  had 
been  reached  between  the  railroad  com¬ 
panies.  After  several  conferences  the 
companies  have  failed  to  reach  an 
agreement  and  the  matter  is  now  back 
in  the  commission’s  hands  for  further 
action.  _ 

San  Francisco-Oakland  Bridge 
Project  Situation 

The  discussion  of  what  can  and 
should  be  done  in  the  matter  of  build¬ 
ing  a  bridge  across  the  hay  between 
San  Francisco  and  Oakland,  Calif.,  is 
still  actively  before  the  San  Francisco 
Board  of  Supervisors.  After  the 
legality  of  proposed  proceedings  was 
questioned,  the  city  attorney  advised 
the  supervisors  that  within  the  law  (1) 
the  city  cannot  select  a  site  and  prepare 
plans  for  a  toll  bridge  to  be  built  by 
the  private  company  that  submits  the 
most  favorable  proposition;  (2)  a  mu¬ 
nicipal  bridge  cannot  he  privately 


financed  nor  can  the  city  issue  bonds 
which  are  a  lien  against  the  bridge 
only;  and  (3)  the  supervisors  cannot 
employ  advisory  engineers  as  the  board 
of  public  works  has  sole  responsibility 
for  engineering  information. 

Meantime  a  measure  is  to  be  pre¬ 
sented  to  the  state  legislature,  accord¬ 
ing  to  press  reports,  by  State  Senator 
Fellom,  that  would  authorize  a  special 
state  election  to  vote  on  a  bond  issue 
“of  from  $20,000,000  to  $50,000,000  for 
the  construction  of  a  San  Francisco- 
Oakland  toll  bridge  as  a  part  of  the 
state  highway  system.’’ 

A  tabulation  of  the  bridge  projects 
on  which  franchise  has  been  applied 
for  appeared  in  Engineering  News- 
Record,  Oct.  28,  1926,  p.  720. 


Chicago  Plans  Building  Program 
Aggregating  $200,000,000 

Public  and  private  building  enter¬ 
prises  at  Chicago,  involving  $750,000 
to  $10,000,000  each  and  aggregating 
more  than  $200,000,000,  are  listed  in 
the  bulletin  of  the  Chicago  Association 
of  Commerce  as  contemplated  for  1927 
construction.  The  building  permits  is¬ 
sued  in  1926  authorized  an  expenditure 
of  about  $366,000,000  for  about  14,200 
buildings,  and  as  much  of  this  remains 
to  be  expended  in  1927  it  is  expected 
that  the  volume  of  Chicago’s  building 
work  this  year  will  be  nearly  as  great 
as  that  of  1926,  in  spite  of  some  antici¬ 
pated  decline  in  building  activities. 

Among  the  large  items  are  several 
hotels,  office  buildings  and  apartment 
buildings  of  12  to  32  stories.  The  Board 
of  Education  has  a  program  of  $20,- 
000,000  for  schools,  while  the  plans  of 
different  religious  organizations  for 
churches  and  schools  aggregate  about 
$10,000,000.  The  new  $10,000,000  post 
office  is  contemplated;  but  construction 
may  not  be  started  this  year.  Con¬ 
tracts  aggregating  $7,000,000  were 
awarded  Jan.  4,  however,  for  the  new 
Cook  County  jail  and  criminal  court 
building. 
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Namo  of  Plant 

Ruck 'a  Creek 

Bia  Creek  2-A 

Balch 

Powrr  Company 

Feather  River  P<iwer 
Co. 

Southern  California 

Kdison  Co. 

San  Joaquin  Light 
&  Power  Corp. 

static  Head 

2.548  ft. 

2,419  ft. 

2,381  ft. 

Diamptrra 

54  to  36  in. 

96  to  66  in. 

60  to  34  in  ’ 

Kind  of  pipe 

Handed 

1  1  (lenitth)  riveted 
i  (lenftth)  banded 

1  j  ( length)  neamlese  forged 

Banded 

Fibre  atreoa  allowed 
in  pi|>e  metal 
(H  P.  pil>et 

Maximum  in  shell, 
10,000 Ib.  per  sq.  in.; 
in  bands  13,300  lb. 
per  s<i.  in. 

10,000  Ib.  per  »q.  in.  riveted* 

10,000  Ib.  per  m].  in.  banded 

12,000  lb.  per  nq.  in.  neamleoa  forged 

Average  of  core  and 
bands  13,500  Ib. 
pereq.  in. 

Thick  neos 
(H  P.  t>ipe) 

Calculated  to  be  equiv¬ 
alent  of  plain  pipe. 

1  105  to  1.81  in. 
thick. 

3  to  1 1  in.  riveted 

1}  to  2)  in.  banded 

2]  to  3  in.  oeamleas  forged 

Bands  start  where 
plain  welded  pipe 
would  exceed 
thickness  of  1  ^  in. 

Manufacturer 
(H  P.  pipe) 

Ferrum  (2!o.  of  Poland 

i  of  lower  third  by  Midvale  Steel  Co. 

]  by  Bethlehem  Steel  Co. 

Ferrum  Co.  of 
Poland 

Capacity  of  hydro 
unit  nerved 

30,000  hp. 

132,000  hp.  (two  units) 

40,000  hp. 

Scheduled  date  of 
completion  of  plant 

About  Jan.  1,  1928. 
(Penatock  to  be  fin- 
inhed  in  July,  1927) 

May,  1928. 

January,  1927. 

H  P.  pip^  «  hi«h-prefl*ure  pipe. 

•Ppper  third,  of  course,  is  not  H  P.  pipe. 


Toll  Bridge  Interests 
Plan  United  Front 

(Concluded  from  p.  92) 

islative  matters  which  may  be  pending 
either  in  Congress  or  in  the  different 
states,  we  feel  that  it  is  to  the  advan¬ 
tage  of  everyone  of  us  to  get  together 
and  form  this  association  as  early  as 
possible. 

“1  might  mention  that  the  president 
of  the  Investment  Bankers  Association 
is,  at  the  present  time,  considering  the 
formation  of  a  committee  to  act  in  con¬ 
junction  with  the  Public  Service  Com¬ 
mittee  of  the  Association  to  look  after 
all  matters  pertaining  to  toll  bridges  as 
we  do  in  the  case  of  railroads,  public 
utilities,  legislation,  taxation,  business 
ethics,  etc. 

“There  is  one  matter  of  particular 
importance  that  requires  immediate  and 
concerted  action.  Congress  has,  at  all 
times,  maintained  a  very  liberal  atti¬ 
tude  toward  toll  bridges  but  it  now  ap¬ 
pears  that  the  Bureau  of  Public  Roads 
of  the  Department  of  Agriculture  has 
become  very  active  against  toll  bridges 
and  we  understand  contemplates  bring¬ 
ing  pressure  to  bear  to  have  Congre.^s 
pass  such  laws  as  will  give  the  bureau 
direct  control  to  regulate  all  toll 
bridges  everywhere  regardless  of  when 
constructed  and  whether  interstate  or 
intrastate. 

“The  bureau  appears  to  take  the  view 
that  federal  highways  should  not  and 
must  not  be  used  as  feeders,  directly 
or  indirectly,  to  toll  bridges,  and  in  cer¬ 
tain  instances  has  threatened  a  state 
with  withdrawal  of  federal  aid  from  the 
entire  state  because  of  the  proposed 
erection  of  a  toll  bridge,  not  on,  but 
connecting  with  a  federal  aid  road. 

“It  is  very  difficult  to  tell  at  this  time 
just  what  the  results  of  this  agitation 
will  be,  but  unless  something  is  done 
collectively  to  combat  it,  the  operation 
of  toll  bridges,  through  regulation  of 
tolls  and  otherwise,  might  be  made  so 
difficult  as  to  be  prohibitive.  This  may 
apply  to  intrastate  as  well  as  interstate 
bridges.’’ 

This  call  has  brought  a  response 
from  the  officers  of  the  American  Asso¬ 
ciation  of  State  Highway  Officials,  in 
the  form  of  a  letter  from  W.  C.  Mark¬ 
ham,  executive  secretary  to  state  high¬ 
way  departments  asking  them  to  work 
for  safeguarding  of  toll-bridge  con¬ 
struction  according  to  the  association’s 
resolution  reported  in  Engineering 
News-Record  of  Dec.  2,  p.  911.  Refer¬ 
ring  to  the  Watson  letter  Mr.  Mark¬ 
ham’s  communication  says: 

“A  careful  perusal  of  this  letter  will 
show  you  the  wide  spread  efforts  being 
made  to  commercialize  the  public  high¬ 
ways  of  this  country  to  individual  ad¬ 
vantage. 

“I  am  reliably  informed  that  an  effort 
will  be  made  to  amend  the  Federal 
Highway  Act  so  that  the  building  of 
toll  bridges  will  receive  Congressional 
sanction. 

“I  think  it  is  quite  esser.tial  that 
each  State  Highway  Department  con¬ 
fer  with  the  members  of  Congress  from 
their  state  and  insist  that  the  approval 
of  the  construction  of  toll  bridges 
should  be  safeguarded  according  to  the 
resolution  passed  by  the  association.” 
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Engineer  Loses  on  Appeal  for  Fee 
Sought  from  County 

On  the  ground  that  the  record  did 
not  show  any  challenge  had  been  made 
in  the  lower  courts  as  to  whether  the 
act  of  the  state  legislature  was  an 
infringement  of  the  federal  constitu¬ 
tion,  the  United  States  Supreme  Court 
on  Jan.  10  dismissed,  without  a  written 
opinion,  the  appeal  of  K.  B.  Allen 
against  Joseph  A.  Lutz,  auditor  of 
Montgomery  County,  O. 

Allen  was  engaged  as  county  sanitary 
engineer  by  the  county  commissioners 
under  authority  of  a  state  act  anti 
entered  into  a  contract  for  a  sewer  dis¬ 
trict  under  which  he  was  to  receive  3i 
per  cent  of  the  estimated  cost  for  sur¬ 
veys  and  the  preparation  of  plans  and 
;ii  per  cent  of  the  actual  cost  for  super¬ 
vising  the  work.  Later,  the  legislature 
amended  the  state  act  so  as  to  provide 
that  the  maximum  compensation  of  an 
engineer  in  such  work  should  not  ex- 
ce^  the  amount  received  in  that  year 
by  the  county  auditor  of  the  county  in 
which  the  contract  was  made.  Allen’s 
bill  for  supervision  of  work  exceeded 
the  income  of  the  county  auditor  of 
Montgomery  County  by  several  hundred 
dollars  and  payment  of  the  excess  was 
refused.  The  state  courts  held  against 
Allen  in  a  suit  for  the  difference,  and 
by  the  action  of  the  United  States 
Supreme  Court  this  stands. 


Illinois  Engineers  Plan 
Varied  Program 

A  varied  list  of  papers  on  the  pro¬ 
gram  for  the  annual  meeting  of  the 
Illinois  Society  of  Engineers,  at  Spring- 
field,  Ill.,  on  Jan.  25  to  27,  is  summar¬ 
ized  below.  A.  Drainage  Section: 
“Unprecedented  Rainfall  of  the  Autumn 
of  1926,”  C.  J.  Root;  “Runoff  During 
the  Floods  of  1926,”  S.  A.  Greeley; 
“Dams  for  the  U.  S.  Bureau  Reclama¬ 
tion,”  J.  J.  Doland.  B,  Surveying  and 
City  Planning  Section:  “Proposed  Vil¬ 
lage  Zoning  Ordinances,”  J.  L.  Crane; 
“Town  Planning  in  Cook  County,”  M. 
Michelsen;  “Subdivisions,”  H.  H. 
Bremer;  “Building  Restrictions,”  Wm. 
Kramer.  C,  Electrical,  Mechanical  and 
Mining  Section:  “Future  of  Electrical 
Generation  and  Distribution  in  the  Chi¬ 
cago  District,”  G.  M.  Armbrust;  “Prob¬ 
lems  in  Undergn^ound  Electrical  Con¬ 
duit  Construction,”  W.  G.  Kelly;  “Pre¬ 
cision  Measurement  of  Air  Flow  by 
Weighing,”  J.  A.  Poison;  “Economic 
Geology  of  the  St.  Peter  Sandstone,” 
J.  E.  Lamar;  “Use  of  the  Torsion  Bal¬ 
ance  in  Locating  Oil  Pools,”  Dr.  Wm. 
Bowie. 

D,  Road  and  Pavement  Section: 
“Financing  Secondary  Roads,”  D.  O. 
Thomas;  “Paving  Street  Railway 
Tracks,”  J.  I.  Catherman;  “Tests  on 
Thin  Brick  Paving,”  L.  W.  Teller  and 
J.  T.  Pauls;  “Planning  Roads  and  Pave¬ 
ments  for  Prolonged  Use,”  H.  J.  Fix- 
mer;  “Joint  Construction  of  Pavements 
by  Highway  Departments  and  Towns,” 
Duncan  M.  Campbell;  “Paving  Progress 
in  Illinois,”  Lee  S.  Trainor;  “Widening 
Chicago  Pavements,”  J.  A.  Moore.  E, 
Sewerage  Section:  “Burning  Gas  from 
Imhoff  Tanks  at  Decatur,”  W.  D.  Hat¬ 
field;  “Developments  in  Sewage  Treat¬ 


ment,”  Dr.  A.  M.  Buswell;  “Recovery 
of  Corn  Products  Waste  at  Decatur,” 
Dr.  Edward  Bartow;  “The  Blooming¬ 
ton  and  Normal  Sewage  Treatment 
Plant,”  Stanley  Pinel;  “Sewage  Dis¬ 
posal  I*roblem  of  Denver,  Colo.,”  C.  B. 
Burdick;  “Construction  Work  of  the 
Springfield  Sanitary  District,”  W.  B. 
Walraven;  “State  Supervision  of 
Stream  Pollution,”  M.  C.  Sjoblom.  F, 
Water  Supply  Section:  “Wells  in  a 
Buried  River  Valley  at  Sullivan,  Ill.,” 
W.  D.  P.  Warren;  “Lime  Softening 
Methods  at  Columbus,  Ohio,”  Charles  P. 
Hoover;  “Water  Works  Improvements 
at  Streator,”  F.  G.  Gordon;  “Co-ordina¬ 
tion  of  Sewage  Disposal  and  Water 
Purification,”  Paul  Hansen;  “Spring- 
field  Water  Softening  and  Treatment 
Plant,”  C.  S.  Timanus;  “Operation  of 
the  Springfield  Water  Purification 
Plant,”  C.  H.  Spaulding. 


Washinffton  Notes 


The  budget  presented  to  Congress 
recently  carried  $1,861,060  for  the 
Bureau  of  Mines  and  $1,857,580  for  the 
Geological  Survey.  In  the  case  of  the 
Bureau  of  Mines  the  Director  of  the 
Budget  has  requested  of  Congress  $53,- 
340  less  than  was  appropriated  for 
work  of  the  present  fiscal  year.  The 
Survey’s  budget  is  $38,140  in  excess 
of  the  amount  appropriated  for  the 
fiscal  year  to  end  June  30. 

The  amount  allowed  includes  only 
$30,000  for  the  new  economic  work  of 
the  Bureau.  This  $30,000  forms  a  part 
of  the  $225,000  which  the  budget  re¬ 
quests  for  “promoting  mineral  com¬ 
merce.”  Into  this  paragraph,  how¬ 
ever,  has  been  grouped  the  statistical 
work  taken  over  from  the  Geological 
Survey,  the  coal  work  taken  over  from 
the  Bureau  of  Foreign  and  Domestic 
Commerce,  the  oil  shale  investigation 
and  several  other  items. 


Minority  views  on  the  Swlng- 
Johnson  Boulder  Canyon  bill  will 
be  submitted  to  the  House  of  Repre- 
sentantives  by  Representative  Hayden, 
of  Arizona,  Representative  Leather- 
wood,  of  Utah,  and  Representative 
Whittington,  of  Mississippi.  Each  of 
the  members  mentioned  will  submit  a 
separate  minority  report. 

'There  is  decided  opposition  to  the 
Swing-Johnson  proposal  in  that  the  bill 
as  it  now  reads  would  make  it  possible 
to  put  the  government  in  the  power 
business  to  the  extent  of  1,000,000  hp. 
The  bill  does  contain  a  rather  obscure 
alternative  for  the  leasing  of  units  of 
the  dam  to  those  interested  in  develop¬ 
ing  power,  but  in  view  of  official  an¬ 
nouncements  it  seems  likely  that  the 
alternative  of  selling  the  power  at  the 
bus  bar  and  providing  for  the  joint  use 
of  transmission  lines  is  more  likely  to 
be  undertaken. 

Those  opposing  the  bill  declare  that 
the  joint  use  of  transmission  lines  is 
impracticable,  but  they  would  have  no 
objection  to  the  measure  were  that 
feature  eliminated  and  the  government 
required  to  lease  the  dam.  If  agree¬ 
ment  can  be  reached  on  those  differ¬ 
ences  it  is  believed  the  \)ill  has  a  chance 
to  pass  at  this  session  of  Congress. 


Much  Railroad  Construction  in 
Prospect  in  Canada 

Canada  is  likely  to  see  a  pretentious 
program  of  railway  construction  work 
during  1927.  The  Canadian  National 
Rys.  program  is  expected  to  include  a 
line  into  the  Peace  River  district,  which 
has  sprung  into  so  much  prominence 
lately.  Other  C.  N.  R.  proposals  are 
not  yet  ready  for  presentation  to  Par¬ 
liament,  but  as  the  three-year  program 
of  branch-line  construction  has  been 
practically  wound  up,  it  is  expected  an¬ 
other  three  year  plan  will  be  drawn 
which  may  include  as  many  as  a  dozen 
branches  in  the  west. 

The  Canadian  Pacific  Ry.  is  confining 
itself  almost  exclusive  to  western  work 
this  year.  Among  the  lines  it  proposes 
to  build,  and  for  which  it  is  asking  the 
sanction  of  Parliament,  are  several  in 
Saskatchewan. 

The  C.  B.  Hubbard  interests  are 
again  seeking  power  to  build  the  Red 
Lake  and  North  Western  Ry.  into  the 
new  mining  area  near  the  Western 
boundary  of  Ontario. 

Then  there  is  also  an  application  pre¬ 
sented  by  the  Manitoba  and  North 
W’estern  Ry.  Co.  of  Canada  praying  for 
the  passage  of  an  act  authorizing  the 
construction  of  a  line  of  railway  from 
a  point  at  or  near  Theodore,  in  the 
province  of  Saskatchewan. 

One  work  likely  to  be  undertaken  in 
Eastern  Canada  by  the  government- 
owned  system  will  be  a  20-mile  exten¬ 
sion  to  the  Lake  St.  John  line  to  tap 
valuable  industrial  areas. 


Complimentary  Dinner  Given  to 
Frank  E.  Winsor 

The  Affiliated  Technical  Societies  of 
Boston  gave  a  complimentary  dinner  to 
Frank  E.  W’insor,  chief  engineer.  Met¬ 
ropolitan  District  Water  Supply  Com¬ 
mission,  on  Jan.  6.  The  dinner  was  in 
recognition  of  the  coming  to  Boston  of 
Mr.  Winsor  in  the  capacity  indicated 
above  after  completion  of  the  major 
part  of  the  additional  water  supply  for 
Providence,  R.  I.  Some  of  the  speakers 
at  the  dinner  were  F.  A.  Eustis,  chair¬ 
man  of  the  Affiliated  Technical  Soci¬ 
eties  of  Boston;  Charles  R.  Gow,  con¬ 
sulting  engineer  of  Boston,  who  served 
as  toastmaster;  George  T.  Seabury, 
secretary,  American  Society  of  Civil 
Engineers;  and  Davis  B.  Keniston, 
chairman  of  the  Metropolitan  District 
Commission  and  of  the  Metropolitan 
District  Water  Supply  Commission. 


Addresses  at  Short  Course  for 
Sewage  Plant  Operators 

Opening  addresses  in  the  short  course 
for  sewage  plant  operators  at  Rutgers 
University,  New  Brunswick,  N.  J.,  on 
the  afternoon  of  Jan.  17  will  be  made 
by  President  Thomas,  Edward  H.  Rock¬ 
well,  dean  of  engineering,  Clyde  Potts, 
consulting  engineer  and  president  of  the 
New  Jersey  Board  of  Health,  and  M.  N. 
Baker,  associate  editor  Engineering 
News-Record.  Mr.  Baker  will  speak 
on  “The  Trend  of  Sewage  Disposal  in 
the  United  States,”  and  Mr.  Potts  will 
speak  on  “Sewage  Disposal  and  the 
Public  Health.” 
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Obituary 


Capt.  Harold  C.  Lyons,  Corps  of 
En>rinet*rs,  who  served  with  the  20th 
Engineers,  both  in  training  and  over¬ 
seas,  died  in  Washinjrton,  I).  C.,  Dec. 
20  after  a  lonf;  illnes,  at  the  a^e  of  42 
years.  His  most  recent  station  was  at 
CarneRie  Institute  of  Technolojfy  at 
Pittsburgh,  where  he  was  on  duty  with 
the  Reserve  Officers  Training  Corps. 
Captain  Lyons  was  a  >rraduate  of 
Princeton  University  and  before  his 
war  8«*rvice,  which  benan  in  1917,  was 
entjafred  in  enRineerinjf  and  some  con- 
tractinK  work  in  New  York. 

Gordon  P.  Hayman,  engineer  of  the 
public  works  department  of  British 
Columbia,  slipped  from  a  precipice 
alonK  which  construction  was  being 
done  on  the  Cariboo  Road  east  of  Lyt- 
ton,  B.  C.,  and  was  killed. 

William  M.  N.  Hays,  Oil  City,  Pa., 
a  civil  engineer  who  had  surveyed  some 
of  the  first  and  many  later  pipe  lines 
in  Pennsylvania,  died  Dec.  29  at  his 
home  in  Oil  City,  aged  87  years. 

John  Ciirtls  Patterson,  consulting 
engineer.  Philadelphia,  Pa.,  died  Jan.  6 
in  that  city,  aged  69  years.  He  entered 
technical  training  at  the  University  of 
Pennsylvania  in  1874  but  in  his  .senior 
year  left  to  join  an  engineering  expedi¬ 
tion  which  did  railway  construction 
work  in  South  America.  After  four 
years  in  South  America  and  Mexico  he 
became  assistant  engineei  of  tbe  Read¬ 
ing  Ry.  and  was  later  chief  engineer 
of  the  Northeast  &  Western  R.R.  and 
the  Pittsburgh  &  Eastern  R.R. 

John  .A.  Spilman,  an  engineer  and 
presi<lent  of  the  Maryland  Drv  Dock 
Co.,  Baltimore,  died  Jan.  9  of  pneu¬ 
monia  at  a  Baltimore  hospital.  Mr. 
Spilman  graduated  from  the  United 
States  Naval  Academy  in  1900  and  took 
a  special  course  in  naval  construction 
at  the  Massachusetts  Institute  of  Tech¬ 
nology.  Later  he  had  charge  of  work 
at  the  Norfolk  and  Brooklyn  navy 
yards,  at  the  latter  especially  during  the 
War.  He  resigned  from  the  navy  in 
1920  and  a  year  later  went  to  Balti¬ 
more  with  the  Maryland  Dry  Dock  Co. 

Georee  Simpson,  formerly  chief  en¬ 
gineer,  Poole  Engineering  &  Machine 
Co.,  Baltimore,  Md.,  died  December  18, 
age  79  years.  He  was  chief  engineer 
until  1896  when  he  resigned  to  become 
supervising  engineer  for  the  Parrel 
Foundry  &  Machine  Co.,  Ansonia,  Conn. 
After  five  years  service  in  this  capac¬ 
ity  he  returned  to  the  Poole  company 
as  consulting  engineer,  but  retired 
about  two  years  ag**  on  account  of 
declining  health. 

Calvin  C.  Hough,  engineer  of  design 
for  the  Brooklyn-Manhattan  Transit 
Co.,  died  Jan.  4  of  pneumonia  at  his 
home  in  Brookljm,  at  the  age  of  42 
years.  Mr.  Hough  was  educated  at 
Drexel  Institute  in  Philadelphia  and  in 
190.6  entered  the  steel  car  shops  of  the 
American  Car  &  Foundry  Co.  at  Ber¬ 
wick,  Pa.  From  1906  to  1914  he  was 


employed  as  inspector,  draftsman,  de¬ 
signer  and  engineer  for  the  Brooklyn 
Rapid  Transit  Co.,  the  Pennsylvania 
Tunnel  and  Terminal  Co.  and  other 
firms  on  the  design  and  construction  of 
bridges,  bui'dings,  and  tunnels;  then, 
to  1919,  he  was  assistant  engineer  in 
charge  of  design  of  elevated  railroad 
extensions  for  the  New  York  Municipal 
Railway  Corporation.  From  1919  to 
1922  he  was  structural  engineer  of  the 
Brooklyn  Rapid  Transit  Co.  In  1926 
he  became  engineer  of  design  for  the 
B.-M.-T.  company.  He  was  vice-presi¬ 
dent  of  the  Brooklyn  Engineers  Club 
tor  two  years. 


Engineering  Societies 


Calendar 


Annual  Meetings 


SOCIKTY  OF  AMKKK’AN  MIUTAHY 
KNGINKKILS.  WaablnKton.  D.  : 
Annual  Meeting.  WaHhington, 
n.  C..  .Ian.  17.  1927. 

AMKRICA.N  SOCIETY  OK  CIVII. 
K.N'OINKEHS.  New  York  City, 
Annual  Meeting,  New  V'ork  City. 
Jan.  19-21,  1927. 

ASSfKMATKD  GKNKUAI.  CONTHAC- 
TOUS,  Washington.  I).  C.  ;  Annual 
Convention.  Asheville.  C..  .Ian. 
24-2K.  1927. 

KNGINEEUING  IN.STITCTK  OK 
CANAOA.  Montreal;  Annual 
Mei'tlng.  Cluehee.  K<'h.  1.7-17.  1927. 
A.MKKK'AN  ('O.Nt'UKTE  INSTITCTK. 
Oeti'olt.  MIeh.  :  Annual  meeting. 
Chicago.  Hi..  Keh.  22-21.  1927. 
A.MEU1<'AN  RAILWAY  K.N'GINEKR- 
ING  ASSOCIATION.  Chicago.  III.; 
Annual  Convention.  Chicago.  HI.. 
Marih  8- In.  1927. 

NATIO.NAL  KIRK  I’UOTKCTION 
ASSOCIATIO.N.  ,  Hos*on,  Mass.; 
Annual  Meeting.  Chicago.  III.. 
.May  9-12.  1927. 


The  Illinois  Sectioi.  of  the  American 
Water  Works  Association  will  hold  its 
annual  meeting  Jan.  27  and  28  at 
Springfield.  M.  L.  Enger,  professor  of 
mechanics  and  hytlraulics.  University 
of  Illinois,  is  secretary. 

The  Montclair  (N.  J.)  Society  of 
Engineers,  at  a  meeting  on  Jan.  10, 
voted  to  establish  a  prize  of  $100  to  be 
givt'n  annually  to  that  member  of  the 
high  school  graduating  class  who  shows 
himself  best  fitted  to  become  an  engi¬ 
neer  and  who  proposes  to  do  so.  In 
view  of  a  rumor  that  a  druggist  is  to 
be  appointed  as  a  member  of  the  State 
Highway  Commission  in  place  of  Wal¬ 
ter  Kidde,  a  New  York  engineer  resi¬ 
dent  in  Montclair,  the  society  adopted 
a  resolution  expressing  the  belief  that 
the  position  could  best  be  filled  by  an 
engineer  rather  than  a  druggist.  Ad¬ 
dresses  on  zoning,  from  town  and  state 
viewpoints,  were  made  by  Flavell  Shurt- 
leff,  secretary  Committee  on  Regional 
Plan  for  New  York  and  Environs,  and 
George  S.  Burgess,  vice-president  New 
Jersey  Chamber  of  Commerce.  The 
chairman  of  the  evening  was  H.  A. 
Lardner,  mayor  of  Montclair  and  vice- 
president  of  the  J.  G.  White  Engineer¬ 
ing  Corporation. 


Personal  Notes  1 

W.  A.  Hardenburgh,  since  1921 
director  of  the  Bureau  of  Sanitary 
Engineering  of  the  Jefferson  County 
(Ala.)  Board  of  Health,  and  director 
of  rural  .sanitation  for  the  city  of  Bir¬ 
mingham,  Ala.,  has  resumed  the  posi¬ 
tion  of  associate  editor  of  Puhlir 
Works  which  he  filled  from  1914  to 
1917  and  which  he  left  for  war  service 
During  the  War  he  was  assigned  to  the 
U.  S.  Public  Health  Service  and  was 
engaged  in  cantonment  sanitation  and 
sewerage  research. 

Jafies  M.  Fourmy,  who  was  state 
highway  engineer  of  Louisiana  in  192.'» 
but  later  went  into  consulting  practice 
in  Hammond,  La.,  has  been  appointed 
state  highway  engineer  for  a  second 
service  in  that  capacity. 

E.  E.  Terrell  has  been  appointed 
county  highway  engineer  of  Hennepin 
County,  Minnesota,  the  county  in  which 
Minneapolis  is  situated,  and  will  have 
charge  of  extensive  highway  work 
which  the  county  has  planned. 

D.  C.  Warfei.,  for  the  past  six  years 
county  engineer  of  Okanogan  County, 
Washington,  has  resigned  to  go  to  Cali¬ 
fornia  where  he  will  locate  either  in 
Los  Angeles  or  Oakland.  In  Washing 
ton,  before  his  work  in  Okanogan 
County,  he  was  county  engineer  of 
Perry  County. 

George  C.  Mason,  Portland,  Ore., 
announces  that,  following  the  closing 
of  the  Portland  office  of  the  Hurley- 
Mason  Co.  on  Dec.  21,  he  has  opened  an 
office  as  consulting  engineer  in  the 
Gasco  Building  in  Portland,  for  prac¬ 
tice  in’  building  construction,  including 
design,  construction  and  financing. 

R.  D.  Stewart,  chief  engineer  of  the 
Denver  &  Salt  Lake  R.R.,  with  head¬ 
quarters  at  Denver,  has  retired,  due  to 
ill-health.  A.  A.  Matthews  has  been 
appointed  to  the  office. 

Jay  T.  Williams,  civil  engineer  and 
chief  building  inspector  for  the  city  of 
Denver,  Colo.,  was  elected  president  of 
the  Civitan  club  of  that  city  to  serve 
during  1927, 

Thomas  L.  Watkins,  of  Albany, 
N.  Y.,  has  been  appointed  by  Col.  Fred¬ 
erick  Stuart  Greene,  state  superintend¬ 
ent  of  public  works,  to  serve  as  state 
engineer  of  New  York.  In  this  posi¬ 
tion  he  is  the  first  appointed  state 
engineer  and  succeeds  Roy  G.  Finch, 
the  last  elected  state  engineer.  Mr. 
Watkins  has  been  assistant  to  Frank 
R.  Lanagan,  former  deputy  state  engi¬ 
neer.  The  appointment  is  in  line  with 
the  provisions  of  the  reorganization  act 
which  became  effective  Jan.  1. 

Frederick  Palmer,  president  of  the 
Institution  of  Civil  Engineers,  London, 
arrived  in  Canada  during  the  latter 
part  of  December  to  begin  the  study  of 
the  Hudson  Bay  Railway  situation 
which  he  has  been  commissioned  to 
make  for  the  Canadian  g^overnment. 
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Construction  Equipment  and  Materials 

A  Section  Devoted  to  What  the  Manufacturer  it  Omn^i 
for  the  Engineer  and  Contractor 


Another  Record  Year  for  the 
Motor  Industry 

For  the  twenty-ninth  time  in  its 
history,  the  motor  vehicle  business  has 
established  a  new  record  year.  Ac¬ 
cording  to  the  National  Automobile 
Chamber  of  Commerce,  the  total  pro¬ 
duction  of  motor  vehicles  for  1926  was 
4,480,000.  In  1925,  it  was  4,336,754. 
Of  these  numbers,  530,000  trucks  were 
produced  during  1926,  while  498,000 
were  produced  during  1925.  The  num¬ 
ber  of  motor  buses  in  use  has  in¬ 
creased  from  70,000  to  80,000  during 
the  12  months  of  1926.  There  have 
been  15,000  motor  buses  produced  dur¬ 
ing  the  past  year.  There  has  also 
been  an  increase  in  motor  truck  reg¬ 
istration,  the  1925  figure  being  2,441,- 
709,  while  the  figure  quotcnl  for  1926 
is  2,810,000.  An  increase  of  3  per  cent 
over  expdrts  is  also  recorded.  The  ex¬ 
port  business  represents  12  per  cent 
of  the  business  of  the  automobile  fac¬ 
tories.  There  is  in  the  United  States 
.something  over  80  per  cent  of  the 
world’s  registration  of  motor  vehicles. 


Manufacturer’s  Eni^ineers  Inspect 
Equipment  in  Field 

An  annual  inspection  tour  of  the  en¬ 
gineers  in  charge  of  the  road  mainte¬ 
nance  and  construction  equipment  in 
the  organization  of  Littleford  Bros., 
Cincinnati,  Ohio,  is  made  each  year. 
The  trip  for  this  year  has  recently  been 
completed.  In  a  period  of  four  weeks 
the  engineers  examined  much  of  the 
company’s  asphalt  road,  maintenance 
and  construction  equipment  that  is  in 
service  in  the  states  of  Ohio,  West  Vir¬ 
ginia,  Pennsylvania,  Maryland,  Dela¬ 
ware,  New  Jersey,  New  York  and  Con¬ 
necticut. 

The  object  of  this  tour  is  not  only 
to  watch  the  machines  in  operation  but 
to  interview  the  men  in  charge  of  them, 
offer  suggestions  for  obtaining  a 
greater  degree  of  efficiency  and  learn 
of  any  changes  that  might  be  made  in 
the  machines.  Such  a  service  is  prov¬ 
ing  very  helpful  to  the  company  in 
keeping  abreast  of  the  wants  and 
necessities  of  the  users  of  its  equip¬ 
ment. 


Business  Notes 


M.  L.  Hartmann  as  technical  director 
of  the  company  with  research  labora¬ 
tories  located  at  Lompoc,  Calif.  Dr. 
Hartmann  assumes  his  new  position 
after  resigning  as  director  of  research 
of  the  Carborundum  Co.,  Niagara 
Falls,  N.  Y.  He  was  formerly  head 
of  the  department  of  chemistry.  South 
Dakota  State  School  of  Mines,  and  has 
l)een  with  the  Carborundum  Co.  for  the 
past  nine  years. 

American  Brown  Boveri  Electric 
CoRP.,  New  York  City,  announces  that 
the  gross  business  of  the  corporation 


Manufacturers  and 
Trade  Associations 


Calendar 


Annual  Meetlnas 


NATIONAL  SLATE  ASSOC^IATION. 
NfW  York :  Annual  nicetlnK.  N«*w 
York,  Jan.  18  and  19,  1927. 

.NATIONAI.  SAND  ANO  ORAV’KL 
AS.SOI’IATION,  WaRhiiiKton.  I>. 
Annual  mretlna,  C'lnclnnatl,  Jan. 
17,  18  and  19.  1927. 

NATIONAI.  CRITSHED  STONE  AS¬ 
SOCIATION.  WashinRton,  O.  C.  : 
Annual  inectluK,  Detroit,  Jan.  17- 
20. 

CO.MrnESSED  O  A  S  MANDKAC- 
TCUKItS'  ASSOCIATIO.N,  .New 
York  ;  Annual  .MeetlnR.  .New  York. 
.Ian.  21,  1927. 

A.MEniCAN  WOOD  mESEUVEHS' 
ASSOCIATION,  ChlcaRO  ;  Annual 
meetluK,  Nashville,  Tenn.,  Jan.  2.'i- 
27.  1927. 

NATIONAL  A.SSOCIATION  OP  UAII.- 
UOAD  TIE  PltODlTCEUS,  St. 
I»ula  ;  .Annual  meetlnK,  Nashville, 
Tenn.,  Jan.  27  and  28,  1927. 

IIOLI/AW  BUILDINO  TILE  AS.SO- 
CIATION,  ChleaKO :  Annual  meet¬ 
ing,  Chicago,  Peb.  10  and  11. 

COMMON  BRICK  MANUFACTURERS 
ASSOCIATION,  Cleveland ;  An¬ 
nual  meeting,  t'hloago,  Keb.  21-26, 
1927. 

NATIONAL  BATTERY  MANUFAC¬ 
TURERS’  ASSOCIATION.  New 
York ;  Annual  meeting,  Philadel¬ 
phia,  March  11  and  12,  1927. 

HYDRAULIC  SOCIETY.  New  York; 
Annual  meeting  Chicago,  March 
26,  1927. 

WATERWORKS  MANUFACTURI-niS 
ASSOCIATION.  New  York;  An¬ 
nual  meeting,  Chicago,  June  6-10. 


4‘2nd  St.,  New  York  City,  has  been  ap¬ 
pointed  general  distributor  for  Con¬ 
necticut,  that  part  of  New  York  below 
a  line  tirawn  from  the  upper  border  of 
Connecticut  to  the  upper  border  of 
Pennsylvania  and  the  upper  half  of 
New  Jersey. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y., 
and  the  Buffalo  Steam  Pump  Co.  an¬ 
nounce  that  their  Philadelphia  office 
will  be  in  charge  of  W.  S.  Koithan  and 
R.  W.  Pryor,  Jr.,  who  have  for  many 
years  been  joint  managers  of  the  New 
York  office.  They  will  also  manage 
the  New  York  di.strict  from  the  Phila¬ 
delphia  office. 


New  Publications 


Air  Contprf  KHorn.  —  Westingiiouse 
Traction  Brake  Co.,  Pittsburgh,  Pa., 
in  its  catalog  T-2032  issued  Septemb«*r, 
1926,  de.scribes  its  type  3  VS  and  3 
VD  motor-driven  air  compres.sors.  They 
range  in  capacities  from  200  to  700 
cu.ft.  per  min.  The  3  VS  is  a  single 
acting,  the  3  VD  a  double  acting  com¬ 
pressor,  while  both  are  3  cylinder,  sin¬ 
gle  pha.se  machines.  Illustrations  of 
installations  and  also  of  machine  de¬ 
tails  are  given  in  addition  to  specifica¬ 
tion  tables  showing  the  different  sizes 
to  be  u.sed  and  the  different  types  avail¬ 
able  for  practically  any  phase,  cycle  or 
voltage. 

Trench  liraccft. — Templeton,  Kenly 
&  Co.,  Ltd.,  Chicago,  has  recently  i.s- 
.sued  a  folder  giving  specifications  and 
descriptions  of  its  trench  braces.  A 
page  is  also  devoted  to  its  lift  jacks 
of  various  types.  The  trench  braces 
are  a  new  pnwluct  with  the  company. 

Snow  Removal — American  Automo¬ 
bile  Association,  Washington,  1).  C., 
has  published  a  booklet  entitled  “Snow 
Removal  from  Streets  and  Highways.’’ 
The  information  contained  in  it  has 
been  compiled  from  data  received  in 
reply  to  a  que.stionnaire.  The  informa¬ 
tion  is  presented  in  the  form  of  ar¬ 
ticles  dealing  with  a  specific  phase  of 
the  snow  removal  situation. 

Wrought  Iron  Pipe, — Reading  Iron 
Co.,  Reading,  Pa.,  devotes  its  bulletin 
No.  2,  a  15-page  bmklet,  to  illustrations 
and  descriptions  of  the  u.se  of  its 
wrought  iron  pipe  under  various  condi¬ 
tions,  citing  a  number  of  installations 
that  are  many  years  old.  In  the  back 
of  the  bulletin  information  is  given  on 
the  manufacture  of  wrought  iron  pipe 
and  methods  for  testing  it. 


New  Developments 


Commercial  Shearing  &  Stamping 
Co.,  Youngstown,  Ohio,  has  added  a 
new  line  of.  contractors’  equipment  to 
its  standardized  line  of  pressed  steel 
products.  The  new  products  include 
mortar  mixing  boxes,  mortar  boards, 
mortar  hod  supports,  tool  boxes,  col¬ 
lapsible  saw  horses,  etc.  All  are  made 
from  blue  annealed  steel. 

Celite  Products  Co.,  Los  Angeles, 
announces  the  appointment  of  Dr. 


and  its  .subsidiaries  for  1926  is  esti¬ 
mated  by  President  Laurence  R.  Wilder 
at  approximately  $25,000,000.  For  1927 
he  predicts  a  gross  of  some  $35,000,000. 
Two  new  directors  have  been  elected 
to  the  company — Elisha  Walker,  pres¬ 
ident  and  chairman  of  the  board  of 
Blair  &  Co.,  Inc.,  inve.stment  bankers, 
and  Henry  Lockhart,  Jr.,  vice-president 
of  Blair  &  Co.,  Inc. 

Foote  Co.,  Inc.,  Nunda,  N.  Y.,  an¬ 
nounces  that  Frank  Hall,  152  West 


Ice-Breaking  Machines  for 
Clearing  Roads  and  Streets 

A  machine  growing  out  of  the  de¬ 
velopment  of  equipment  in  use  for 
many  years  in  the  natural  ice  industry 
for  leveling  the  ice  at  the  time  of  har¬ 
vesting  was  recently  placed  on  the 
market  by  Chas.  Hvass  &  Co.,  Inc.,  New 
York  City,  for  removing  ice  from  roads 
and  streets.  As  shown  in  the  illus- 


w/// 


tration,  it  consists  of  i-in.  side  plates  unloaded,  thus  making  the  entire  op-  center  on  the  front,  while  the  wheel- 
braced  front  and  rear  forming  a  eration  of  the  machine  automatic.  A  base  of  the  trailer  is  8  ft,  4  in.  The 
chassis  mounted  on  V-shaped  wheels  special  sectional  radiator  is  also  used,  body  is  of  lO-gage  steel  plate,  bottom 
(flat  wheels  are  shown  in  the  illustra-  The  deck  frame  is  made  from  a  steel  dump  doors  being  operated  by  winding 
tion)  and  carrying  an  adjustable  cutter  casting  to  withstand  the  rough  usage  and  dumping  levers.  The  water  level 
bar.  Either  end  of  this  bar  may  be*  to  which  many  portable  compressors 

raised  or  lowered  to  an  angle  fitting  are  subjected.  The  compressors  can  be  ^  ' 

_ _ _ furnished  trailer 

mounted  on  steel 

claimed 


ir  ^  that  the  size  of  the 

I*  ^ digger  has 
I  ~  fc  V  been  arrived  at  after 

*  /  I  Home  four  or  five 

K  ' M\  years  re- 

~  “  ous  classes  of  mate- 

■  -  ■"«  '  “"  "'  -■  ”  rial  to  be  handled  by 

compressed-air  oper- 

the  contour  of  the  street  or  road.  The  ated  clay  diggers.  This  new  piece  of 
teeth,  of  which  there  are  8  set  6  in.  equipment  is  said  to  Im*  considered  a 
apart,  arc  claimed  to  be  set  so  as  to  jiniversal  tool  for  all  average  conditions. 

protect  the  pavement  from  damage.  . 

The  breaker  will  remove  ice  from  1  to  8  HvdrauUc  Bulldozer  for 

in.  thick.  It  can  be  drawn  by  motor  ,,  u 

truck  or  tractor,  a  drawbar  for  this  Laierpillar  Attachment 

purpose  being  furnished.  A  width  of  A  recent  product  of  the  LaPlant- 
48  in.  can  be  cleared  at  one  time  while  Choate  Mfg.  Co.,  Ci‘dar  Rapids,  Iowa, 
the  wheels  are  spaced  60  in.  apart  so  is  a  hydraulic  operated  bulldozer  de- 
as  to  fit  in  the  ruts  in  the  street  formed  signed  for  attachment  to  both  the  “.‘10’' 
by  motor  vehicles.  The  weight  of  the  and  “60”  models  of  the  Caterpillar 
machine  is  3,000  lb. _ _ _ _ 


capacity  of  the  body  is  li  yd.,  while 
a  top  box  provides  for  a  rounded  load 
of  2i  yd.  The  weight  is  2,260  lb. 


LiRht  Weight  Diesel  Design 
for  Road  Equipment  Use 

A  light  weight,  medium  high  speed 
Diesel  engine  has  been  designed  by  the 
Foos  (Jas  Engine  Co.,  Springfield,  Ohio, 
for  application  to  such  equipment  as 
power  shovels,  locomotive  cranes,  in¬ 


dustrial  locomotives,  ditchers,  etc. 
Features  of  the  engine  are  complete 
inclosure,  automatic  lubrication,  speed 
range  up  to  900  r.p.m.,  provision  for 
attaching  radiator,  fan,  clutch,  etc. 


A  *  w-y  •  A  WUtlUII  IS  OIOU  nil  ^ 

New  Air  Equipment  the  wheels.  The  axles 

A  220-cu.ft.  portable  compressor  of  are  of  4-in.  I-beams, 
a  6}x6-in.  size  and  a  new  clay  digger  while  the  chassis  is  of 
are  the  most  recent  announcements  of  6-in.  lOi-lb.  rolled 
the  Chicago  Pneumatic  Tool  Ck).,  New  steel  channels.  Wide  1  - 

York  City.  The  compressor  is  equipped  carriage  steel  wheels 
with  a  Hercules  motor  and  a  special  7  in.  on  the  rear  and  6  in.  on  the  front 
unloading  arrangement  that  controls  are  used.  The  tread  is  66  in.  center  to 
the  gas  and  water  when  the  machine  is  center  on  the  rear  and  40  in.  center  to 


in  use  on  the  Pennsylvania,  the  North¬ 
ern  Pacific,  and  the  Pittsburgh  &.  West 
Virginia  railroads. 


